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| Supt. ‘reo Steel & Iron ~ | 
| JOHN J. CONE, Engineer of Tests. . G. FERRIS, C. E. | 
- ROAD SAFETY APPLIANCES. | A. W. FIERO, seeperting Regine. Sa Mies c. HALLSTED, C. E. CA promptly mogytieted ier noaey 
pie Inspection of Rails, Fish Plates, Cars andother Railway Material. Chemical and Physi- and sma!! amounts. RUSTS 
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SET LEHEM IRON COMPANY, | oo oS GEO. A. EVANS, 
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’ 115 BROADWAY, NEW YORK. HE WARD LEONARD £ C0 
GORHAM. Sales Agent We have in stoc«, and for sale for Cash or on Car Trust Plan, Locomotives, Passenger "’ 
” pews . gent. Combination and Freight Cars of every description. 
Special Bargain.—One Brooks 17 in. < 24 in. Passenger Engine; one Dickson 13 in. x 20 in. l] Af rita Nl) rag irs 
- Saddle Tank Shifter. : 
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11 Engineers and Architects, MANUFACTURERS 


PHIA, PA 


to or musta BLACKMER & POST PIPE CO., who wish to change location or establish 


aten We ~ werage Systems Harbor new plants should correspond with 
ean 4 sees Of Engineering am | | 
a, eating | anita gs! ED. N. KIRK TALCOTT, 


of Ra rey.’ Mining and Other STAN DARD SEWER PIPE CIVIL AND MECHANICAL ENGINEER, 


AND 57 Broadway, New York. 


PATE NTS} double strength Culvert Pipe, fm cseeneencrsse= 


MARKS, CAVEATS, COPYRIGHTS. Examination of railroad projects and pro 
h for free advice aa te | erty; surveys and locations of railroads. We 
NEW BOOK, containing full EXCLUSIVELY IN 24 Foot LENGTHS WITH IMPROVED SOCKETS. operate throughout the South. Estimates free. 


entors nailed to - 
EE. Address — aah } Branch Office: Gen’! Office and Factories: 
SAML. C. FITZGERALD, Atty., ST. PAUL, MINN. ST. LOUIS, MO. 
E ible Bidg., WASHINCTON, 0. CO. / 


Send for Pamphlet, «SOMETHING ABOUT CULVERT PIPE."' 


aa - a! ROAD | Cleveland City Forge & Iron Co. 









































er Bui ‘ 4 CLEVELAND oO 
Tower, Chicago. . 
Ames Building. “ Boston. STATIONS | New York Office, - 7 136 Liberty St. 
A . Se h lock and 8 i Ss ° 
nwt ol tee trtiche n 
ALLENTOWN ROLLING MILLS, 
Switch and Signal Dept., Frep'k S. GUERBER, M‘g’r. Office and Works, ALLENTOWN, Pa. 
JAMES Te President. GEO, B. F. COOPER, Vice-President. 


NEW YORK EQUIPMENT COMPANY 


lS WALL STREET, NEW YORK, Have For Sale, for Cash or Lease on Easy Terms on the Car-Trust Plan, 


LOCOMOTIVES, PASSENGER AND FREIGHT CARS, ETC., 


Of both Standard and Narrow Gauge, to Railroad Companies, Logging Railroads, Mining Companies, Contractors, ete. 


WE HAVE READY FOR IMMED ATE DELIVERY, IN PERFECT ORDER, 


Six standard-gauge locomotives, and a large number of 20 and 25-ton coal and flat cars. 


Tie JOWNSON RAILROAD SIGNAL. Cf, LOCOMOTIVE Pop VALVES 


DESIGNERS AND MANUFACTURERS. OF 


Interlocking and Block Signa HiANC@S,| ne HE ASHTON VALVES THE MOST EFFICIENT VALVES MADE. | 
locking i 2 nd Block Signaling Appliances THE ASHTON VALVE G0., 23: txtsS3.""- ¢attcte 


Fards, Terminals, Passing Stations, ete, HOWSON & HOWSON (WM. BARCLAY PARSONS, 


SOLE OWNERS AND MANUFACTURERS OF THE M. AM. 800. C. &.. 


SYKES BLOCK SIGNAL SYSTEM.| PATENTS. | |__2 ium su Naw Tore 
GENERAL OFFICE AND WORKS, RAHWAY, N. J. er ss é oer ors at Law, TF 
W YORK OFFICE, CMICAGO OFFICE, BOSTON OFFICE, New York, 38 Park Row. 
{7 Broadway. The Rookery. Ames Building. Washington 9156 F. St. ineral Wool 
Sy eieiaSica: excnzee|f| PIPTSBURGH TESTING LABORATORY. |) °2:,\°%Co'vet2 of Sound, Hout or 
wiway. N. ¥ All kinds of Engineering Cold. Used by Leading Railroads in 
ares, See ae re HUNT & CLAPP, \I6 Water St., Pittsburgh, Pa. Car Floors andSides, Samples 
METALLURGICAL ENGINEERS AND CHEMISTS. wat ne 
ical anaiyeos and phrsica WeeRSial ots of a kinds “Agency for Sintee Ol ison & Co : tenting 


-orge P, Whittlesey, sate = 0. y MIN (ERAL W 
ote “rama PATENTS, S, Teaghar's Slide Rule. Slide rules kept po BPH in stoc«. ERAL 00 C0., 


2 Cortlandt St., N. Y. City. 
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PHILADELPHIA, PA. 


IMPROVED MACHINE TOOLS, 


TURN-TABLES FOR LOCOMOTIVES, CARS AND PIVOT oo T 


HIGH SPEED POWER TRAVELING CRANES, SWING CRANES, ETC. 


IMPROVED 


Lathes, Planers, Drilling and Boring Mac 
Car Wheel Boring Mills, Axle Lathes 
Steam Hammers, Wheel 


Presses, etc: etc. 


Improved Injectors for Locomotive 
Stationary Boiler Service. 


ENR ES 





WM. SELLERS & C0., INC ORPORATED T 


HI 


hines, 


’ e 


For 


and & Nk 


SHAPTING AND ALL ITS ACCESSORIES A SPECIALTY 


PAMPHLETS, PRICES, ETC., FURNISHED ‘ON APPLICATION. 























NILES TOOLWORKS« = 


HAMILTON, OHIO. Emery 


MACHINE TOOLS, “he! °° 


PATENT 
Special Iron and Steel Working Ma- 


chinery for Railroad Shops, Locomo-| sULID EMERY 
tive and Car Shops. Complete Equip- 
ments Furnished. 
CORRESPONDENCE SOLICITED. Cormndom Wheels 
. —__— AND 
; NEW YORK, PITTSBURGH, MACHINERY, 
ale 136 & 138 Liberty St. Lewis Block. 





Leeds, Mass. 


CHICAGO, Phenix Building. Chicago Office, 20 South Canal Street. 








ROOTS NEW WATER TUBE STEAM BOILER RACKAROCK 















Rendrock Powder 


R THE NEW HIGH EXPLOSIVE 


23 PARE PLACE, NEW YORE. 










P} 
| Adopted by the Electric Light Com panies of Cincinnati, C. KE. ASHCROFT, 
Louisville, Columbus, St. P eal. Detroit, Jersey 49 Mason Bldg., Boston, Mass 
City and many others — by the Arming- Ww. ‘MITH & CO.. Furnished in two ingredient 
; OR i. snd Lyn Bel It .n ty oe 62 S. Canal Street, Chicago, Ill. solutely unt exons = combined a. 
Railway Co., Lynn, Mass. JAMES COOPER. means. Ship oF which we furnish convenier 
mm Building, Cincinnati, 0, ,™e4Ds lipped and st« woe as ordinary mé 
ABENDROTH & ROOT “‘weviri,soxs, ” Seis, Ser mts ie 
8 Wil Set! Orie ns shester, N.Y absolutely safe. "By apengi at its safety it 
especially adapted to water-works constr 
MANUF’ CG coO., KE RATING I IMP Sn ae AND | tion in crowded streets, 
28 CLIFF ST... NEW YORK.) Dallas, Tex. 








Co. 





HOISTING ENGINES 


SPECIALLY ADAPTED FOR 


Contractors, Bridge Building, Pile Driving, Dock 
Building, Kxcavating, and 







GENERAL RAILROAD PURPOSES. TROY, N. 
300 STYLES AND SIZES—OVER 8,500 IN USE. vite. R ue 
LIDGERWOOD M’F’G CoO., " fow and. me int 
» 96 Liberty St., New York. 197 to 203 Congress St., Boston. oat sired pi 
34 & 36 W. Monroe St., Chicago. 610 N. 4th St, St. Louis. heating it be be 


LF 99 First Ave., Pittsburgh. 5 & 7 No. First St., Portland, Ore. 
: 15 N. Seventh St., Philadelphia. ’ 

{FRASER & CHALMERS, Salt Lake City, Utah, and Helena, Mont. 

\HENDRIE & BOLTHOFF MFG. CO,, Denver, Cole. 
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DITHE ©. A. C. TIE PLATE. 


Je M. TOUCHY SPIKE, 


ROW =ELL-PFPOTTERNR SAFETY STOF, 
VAUGHAN STIFF SPRING FROG. 


THE CENTRAL OIL AND SUPPLY CO., 


i 24 WHITEHALL STREET, NEW YORK. 


HINSON DRAW-BAR ATTACHMENT, 506 The a, _— 
a —— nN 
—_——_aal 


{ 
‘ — 
. 
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nes, 




















Sectional View No. 2. 

This Attachment is in Satisfactory Use on a Large Number of Cars and Adopted as Standard by a Number of Companies. 

r repairs on old cars we make a pattern with the holes to correspond with the ones now used in such cars, but for new work we prefer to furnish our standard . 
3 < HINSON, Pr: sident. P. M. REAGAN, Secretary. 


Pian View No. 1. 
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TIs ust and weather. 
R,. CARMAN COMBES, teow by J. mbm H. 8. PFEIL, 
President. Gen’l Agt. and Sig. Engr.g 


NATIONAL SWITCH & SIGNAL COMPANY 


Office and Wrorks: EASTON, PENNA. 


—-DESIGNERS AND MANUFACTURERS OF— 


pERATLROAD SAFETY APPLIANCES. 


Mechanical and Electrical Interlocking, Electric Block Signals 
ji and Distant Switch Signals. 

















PLANS MADE AND BIDS SUBMITTED FOR INTERLOCKING TERMINALS, YARDS, JUNCTIONS, GRADE CROSSINGS, DRAW 
BRIDGES, PASSING STATIONS, etc. 





SPEHECIALI APPLIANCES: 


Koyl’s Parabolic Illuminated Semaphore,’ 
| National Repeating Torpedo Signal, 
| M. & S. Double-Wire Compensator, 
National Selector, 
: Adjustable Clamp Pipe Lug. 





NHW YORK OFFICE, - - - 4&1 PINE STREAM. 


WESTERN UNION TELEGRAPH AND LONG DISTANCE TELEPHONE CONNECTIONS. 
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TO RAILROAD MANAGERS] 
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We do not intend to put upon the market a brake in any way | 
interior to that of the Westinghouse Company, and we assert that our 


system as now presented you is equal in every respect, and superior in 


some, to that of the Westinghouse now on the market. 


We also assert that our Quick Action No. 2 Triple Valves are 


vatan —~ eR ANE REA. Nt me 


operated by the Westinghouse Pump, and the Westinghouse Engineers’ 
Valve equally as well as the Westinghouse Quick Acting Triple 


Valves. 


We also assert that our Duplex Pump and Engineers’ Valve are 


Sa AO ARR OI :  e RIESE e 


decidedly better than the Westinghouse Pump and Engineers’ Valve, 
and will operate either the Westinghouse or the New York Car Brakes 


to better advantage than the Westinghouse engine equipment. 


A Se Taper ng ictpme ompR coy linen RI i aa ™ 


Competition has not only improved the quality, but reduced the 


<9 ies 


price, and we think, in view of the above facts, that we are entitled to 


a share of your patronage. 


THE NEW YORK AIR BRAKE CO., 


115 BROADWAY, NEW YORK CITY. 





ROYAL C. VILAS, President. JOHN C, THOMPSON, Secretary and Treasurer 





CHAS A. STARBUCK, Vice-President, ALBERT P. MASSEY, Mechanical Engineer. 
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[DENTS FROM 
rRACK SPREADING 
PREVENTED. 











THE 


Central of New 
Adirondact & St. Lawrence R. R., 


GENERAL OFFICE: 


1.’ Prevents Widening of the Gauge. 


3. Prevents Cutting at Neck of the Spike. 


T. STEWART, Sec 


of the track. 


Long Island, 


SHOULDER TIE PLATE 


2. Prolongs the Life of the Tie. 


. 
The rail bearing against the shoulder brings into use the inside as well as the outside of spike, doubles 
the present resistance to lateral thrust and thus effectually prevents spread. 
ispeciaily adapted for use in Yards, at Terminals, and on Curves and B es. 
E SHOULDER TIE PLATE is in use on thirteen railroads. 
Jersey, Louisville & Nashville, Pittsburgh & Western, 
Louisville Bridge, Bennington & Rutland R. K., etc., etc. 


. THE SHOULDER TIE-PLATE COMPANY, 


. and Treas., 1511-1515 N. 3ist St., PHILADELPHIA. 
Sena for Circulars and Samples for Trial. 


Among others, the Nurfolk Southern, 
White Electric, 












lbs,—making practically a contin aous rail. 
breakage of Rails or Joints. No 
up track reduced to one-third of that with Angle Bars and giving smoother surface. 

ALL OF WROUGEAT IRON AND STETEI. 


For further information address 


FISHER RAIL JOINT WORKS, Trenton, N. J. 


“low joints.” 


No “creeping.” 


Rail Knds carried directly by the arched beam and screwed UWUWN to it with a force of 15,000 
Whole surface of base for support and wear. No 
No loose nuts. Costof keeping 


4 of Full Size. 





RENSSELAER POLYTECHNIC INSTITUTE, TROY,N-Y. 


Send for a Catalogue to the Director. 


A SCHOOL OF ENCINEERINC. 


Established 


1824. 
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Norristown Steel Co. 


Northampton Emery Wheel Co.. : 
“ 


Northw’n Equipment Co. 
@kcnte Co, ae a 


Flexible Steam Joint Co.. 
Twist Drill & Mach. Co.. 
Morton Safety Heating. 


: Headlight Co it 
Natl. Hollow Brake Beam Co... 


.-15) Paine, Chas. & Sons 

33 | Parsons, W.B 

Passaic Rolling Mill Co 

Pedrick & Ayer . 
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16 || Shoulder Tie Plate Co 
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Smith , Edw 
Smith, F. H 
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Springfield Emery Wheel Co 
Springfield trom Co 18 
Standard Steel Works. ; z1 
Standard Thermometer Co 
Stiles & Parker Press Co 
Stonington Line 

Stow Flexible Shaft Co. 
Stow Mfg Co 

Sweeney & Son, A. J 
Taite & Cariton 

E. N. Kirk Taicott 

Tanite Co 

Taylor iron & Steel Co. 
Thomson, J. L a 
Trautwine, Jno. C., Jr 
Trenton Iron Co 

prepen Car Coupler Co 
Union Bridge Co.. 

Union Switch & Signal Co. 
U.S. Metallic Packing Co 
U. 8. Mineral Wc ol Co 
U.S. Rolling Stock Co 
Universal Radial Drill Co 
Vaile & Young 
Van Dorston 


»& Co 22 


te. 


ee 


~REBVB e-. 


i * 
«t= 


Sa Bc BB eB 


Cushioned Car 


Coup. Equip. Co... rz 
Von Schon & Garner 1 
Vulean Lron Works (Chicago) ...16 
Vulean Iron Works (Toledo) 17 
Waddell, J. A. L 13 
Wagner Car Door . 2 
Wauts and For Sale ; 13 
Washburn Car Wheel Co 31 
Wason Mfg. Co ie 26 
Watson & Stillman ’ 
Weir, Fred C 5 
Wellman Iron & Steei Co 1s 
Western Fence Co b 
Westinghouse Air Brake Co 3 


Westinghouse, Church, Kerr & 
Co y 

Wharton R. R. Switch Co.... Mh 

Whirlpool Water Purifier Co 


White, Jno. A., Co... 5 
Whitney Sons, A * 
Whittlesey, Geo. P i 
Williams, White & Co 12 
Wilson Bros. & Co . : 1 
Wilson, Jas. G “ 
Wisconsin Central R. KR $3 
Wothaupter, Benj. 

Wood, rf 


. D., & Co = z 
Worden & Fenshawe ' 
Worthington, Henry R ! 
mal Co 1 


Wuerpe! Switch & § 
Wyckoff, Seamans & medict...39 
Yale & Towne Mfg. Co 22 


Youngstown Bridge Co. 33 
Youngston Car Mfg. Co. do 
Young & Sons..... 18 





COULTER, Pres. and Gen. Mangr. 





THOS, HIBBERT, Vice-Pres, 


EK. J. COULTER, Secretary and Treasurer. 


THE IMPROVED AMERICAN DRAFT AND afi APPARATUS. 








It is a fact that it saves over 90 per cent. 
in repairs to Draft-Rigging, and is in use in 
more cars and more miles of Railroad and 
private car companies than all others com- 
bined. Send for drawing and references to 
Company’s office. 














WE HAVE DROPPED 


The “ 
Method ”’ 


withdraw our Cuarantee. 


FOR REASONS 


Cilbertson’'s Olid 
Brand of Roofing 
Pilates, and 


APPLY TO 


MERCHANT & CO., 
PHILADELPHIA, PA. 





WZ SOLE 


ON Manu 


) SincLee THREE THRO 
/4| FIXED& AUTOMAT|( SwiTe ‘NT 
AA.% Dit FORMED RAIL BRACE SWITCH FIX 


aTURERS Cnr- 
ype? FRE 
IMPROVED RIGID& 5S RING FROGS 


Et 
Lil 
CROSSINGS 


Ww SPL IT SWITCHES 


} 








M. MARTIN, Pres. 


MARTIN ANTI-FIRE CAR HEATER CO 


DUNKIRK, N. 


FR 


ANK E. SHAW, V.-Pres. and Treas. 





—_TaB 


PRONOUNCED THE BEST. 


MARTIN'S C OMBINATION 
D« OMATIC - 
AP, REDU t ING 


specially adapted to STEAM CAR anata The Ss ay -emge Automatic Thermostat 


ow, A AUT? 


for car 


at 


Manufacturers of 


(GPSERERA SANE REE eae" 


{RASS AND IRON STEAM sanEaee, STEEL yrs: wnovent IRON PIPE. 


W. E. CANDEE, Sec’y. 


chinery, 





A T:catise Upon the Selection, Care ani 


{uvice on Belting, Lubrication, etc, 


sruND FONR THE 


Senstble 


Management of Woodworkin: 


WOODWORKERS MANUAL. 


JUST ISSUED. 


Ma 


By C. R. TOMPKINS, M. E., 


DovEH, 


Nw. 


Author of “History of the Planing Mill,” etc. 


CONTAINS NO ADVERTISING. 


Sent Prepaid on Receipt of Price, 30 Cents, by the Publishers, 


THE JOHN A. WHITE COMPANY, 
=x. 
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 “R) MUSHET’S SPECIAL STEEL’ 


SAVES LABOR in being able to run at 

GREATLY INCREASED SPEEDS, and thereby | 
TURNING OFF MORE WORK; also in requiring pres 
FEWER GRINDINGS. No WASTE in redressing. 


SOLE REPRESENTATIVES IN THE UNITED STATES, 


B. M. JONES & CO., 
BOSTON, 11 and 13 OLIVER STREET. NEW YORK, 143 LIBERTY STREET. 
The Trade Marks of “R. MUSHET’S SPECIAL STEEL” and R. MUSHET’S “TITANIC” STEEL are Registered in the United States. 


RAILROAD GAZETTE DIRECTORY _ CLASSIFIED ADVERTISEMENTS. 
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SC A TT, BEFORE FENGING YOUR ROAD 
In Boilers 


PREVENTED BY 
7 V2 
x VUfttdA Yd Wht 


im 
4 VM , Z WG 
: @ Send to us for ition. W R. R. Fence 
> Send to us for proposition e construct Fences and furnish all materials. Have fu 
! tan ‘ent nished and built over 10, on miles. We have complete outfits of cars, tools and experienced 
1 men. Address WESTERN FENCE CoO., 441 Rookery Bldg., Chicago. 


BOILER COMPOUND. SME 


AMERICAN FLUORIDE COMPANY, THOMSON’S 


WILL SEND You CIOULAR Sloat Of the Cars, : SLOTTED RIVETS. Sectional view when set, 


The only rivet in the world that can be set te 
without a machine. 
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stional view. 





This cannot happen to passengers 
where a equipped For fastening Belts, Straps and other articles made of Leather, 

a Se Rubber, Canvas, Felt, Pasteboard, Sheet Iron or Wood. +é 

Ss OOD SIZES 1s, hal 


vs, vs, 1%) Ys, Ys, No. 9 Wire Gauge. 


| SIZES +5, 1's, vs, 1's, 1%, $8, 14, 44, No. 6 Wire Gauge. 
PLATFORM GATE, JUDSON L. THOMSON MFG. CO., 


4,000 NOW EN USE. WALTHAM, MASS. 


J. B. GOODWIN, Sole Agent 


29 Broadway, New York. 


Manufactured by R. BLISS MFG. CO. 
PawTucgest, R. 1. 
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STANLEY G FLAGG & CO, MANUFACTURERS OF 
-_— aa the Nineteenth St., Penna. Ave. and Hamilton St., Philadelphia, Pa. > STEEL AIR-BRAKE FITTINGS. 


¥OR WROUGHT-IRON PIPE 
SOPT METAL UNION. 
AeYSTONG; VULOABESTON UNION. 
udy for immediate use. Requires no 
r. Can be made tight with but little 










Guaranteed air-tight, threads full and 
sharp, made from templets to 
standard gauge. 


SPrPHECIFYT 


FLAGG STEEL FITTINGS 








SIZES: % - %-1% -— 1% LB. 














BALL ENE OOS 
MACHINISTS’ HAMMERS. 


DROP FORGED FROM BEST TOOL STEEL. 


IN MATERIAL, DESIGN, TEMPER AND FINISH, THEY ARE UNEQUALLED. 


THE. BILLINGS & SPENCER COMPANY, 
HARTFORD, CONN. 
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Lock Washers Ore Hoodies a Machinery. Ratiread and Transp. Lines | Second Hand Steel Rail« Fave and Die 
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¥. ¥. Equipment Co.. 5 Wall St.. N. Y. F. W. Devoe & Co., Ulinois Central. all Signal Co., 3 Broadway, N.Y Pitts. Testing Laboratory ee sang, Pa. 
ttsburgh Loco.& CarW’ka, poarge. Jos. Dixon Crucible Co Jersey diy. 8.3 Fone. City, Ft. Scott & Memphis Ry. Jobnso R. Signal Co., Rahway, N.J Telegraph Call-Bell Syet 
K. Porter & Co,, Pittsburgh, Nat. Paint Works, Williamsport, b Valley R. R. Kinemen Br k System Co., 143 LibertySt. Electric Secret Service Co., . 7. City 
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ite & Cariton, London, Eng Geo. P. Whittlesey, Washingto New York, Lake Erie & Western. Syyptenee Tie fete and Brace 
Wharton R. R. Switch Co. Phila. Phe er-Brenze New York & New England R. R. as 309 No. St. rn Md W. H. Phillips, Box 288, Phila 
Locomotive tah Pans & Reeves, Philadelphia. Pennsylvania. snow Su s p and Piew Tie Plates 
L. Fowler, 53 B’way, N. ¥ Phowphor Bronve Smelting Co., Phila, Slomiatten Ee Seneins &. R. pA - Co., is a & C.Co.. Chicago. 
Beller Tubes Vian onington Lin os id Staybo d oulder Tie Plate Co. Philadetphta, Pa 
lL. ecometive Texas & Pacific. Falls Hollow Selon Co., Cuyahog r 1 Ol &S " w 
ison Mfa. Co. Philadelphia. “Pa. John ¢ Church Co., Cincinnati, 0. Rail dé Print Falls. 0. ca ontral | i upply Co., 24 hitehall 
Lecomotive Finishing Vi Varnish Pile Drivers c F Rete! joo rio Co nN aosau s LN. eed Meceré , St., N. ¥ 
od & Conklin. Newar J Bucyrus (O.) Steam Shovel & Dredge Co. R aN nas a Idi : i ~ Speed eon Go. Cat rack Tools ’ 
Lee rometive Headlighte. | Thos. Cerlin’s Sons, Allegheny, Pa piires ul ing ¢ =a ripe! ing | 8 oe wder Co., Chicago. airbanks, Morse & Fi Setoeee.. 
s & Westlake Co., Chicag Industrial Works, Bay City, Mich. a. — r ny ° aq Porter & Co.. Pietst - Metcalf, Paul ‘ Co., Pittsburgh, 
vat Elect. Headlight Go., Indianapolis. Lidgerwood Mfg. Co., ry St..N.¥ allre _— eapett Seu 8 | ly eh 0., Pittsburgh, Pa Transfer Table ——- ut 
ues ometives, Second-Ha B way, N.Y. Pipe Cutting & Threading Mach. Reginald + a By & Co.,115 pen way. v. Y. Horris Sellers & Co., Chicago Seen tnate oo = y Oty, Mich. 
Thos Cariin’s Sons, Allegheny. Pa = Saunders’ ; Yonpers. N.Y bre — yi Sons, Fs heny. Pa | ey. & Supply Co., 24 Whitehall oveigas £0. ) Stay pore & <7 Co 
4 8. Males & Co., Cincinnati, O. neumatic Foundations irbanks, | * iwa 
X. ¥. Equipment Co...15 Wall St., N. ¥. | in, World Bidg., N.Y. Central Oil & Seow Go., %& Whitehall _- pepese & Saylor. Philadelphia” Pa 
Leceusstive Staybois bree vahoga : reable Dri Philedelphie, Pa. The Johason R. R. Signal Co.. Rahway. | A: French Spring Co., Pittsburgh, Pa King Bridge Co., Cleveland, 0 
Falls. O : = w Flexible Shaft Palla. A. 8. Males & Co. = mati, 0. a kering SEeses Oo. ’ Philadelphia A. 8. Males & Co., Cincinnati. 
Lubricaters y= a Mfg. Co.. beh, > ee Equipment Co., 15 Wall St.,  & Chas. os. — Co., Philadelphia, Pa. Passaic Rolling Mill Co., Paterson, N. J 
Nathan Mfg. Co., 92 Liberty street, N. Y. . Peters & Co. , London, England. | Stand P Wm. Sellers & Co., Phila. and N. Y. 
Schoen Mfe © Co., Pittsburgh, Pa. A. T. Shoemaker, Chicago and N. ¥ John N. Meare Cincinnati, O Shiffer Bridge Cu., Pittsburgh, Pa. 
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Monin Fleete Steam dour C0. 


No. 149 THIRD STREET, 


HENRY U. FRANKEL, President, 








SEND FOR PARTICULARS. 





LOUISVILLE, KY. 










FOR ANY SYSTEM OF 
STEAM HEATING. 


NO HOSE. 
























THERE IS ONE FEATURE 


STANDARD 


Which places it in the lead in competition. 


WHAT THERMOMETER HAS THIS ADVANTAGE ? 
THE STANDARD THERMOMETER CO., PEABODY, MASS. 


Room 422, John Hancock Bujlding, BOSTON. Room 413, 18 Cortlandt Street, NEW YORK. 





—OF THE— 


THERMOMETER 


It is the Dial. 












It can be read from a distance. 








THE RAILROAD GAZETTE or we, seaman 
as more Railroad Officers as subscribers and readers than al\e doe tran 0 ant PIM RAILHOAD GAURTER 1 ERCAD TE NS 
ther vatlroad papers combined. Its advertising rates Gré N0\eTAMDARD DRAWINGS, on Card Board. Car Axle Journal-bearing: Journal ane 


hegher thau those af papers Aaorng less than half tts circulation | Petemeh Fries Womweeb: oy os RoAD:GAZETTE, 7 BROADWAY, WN, ¥, 








Field Engineering. 
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W, H. DOANE, Prest. 


J. A. FAY & CO., 


CINCINNATI, O., U. S. A. 


CAN FURNISH 








Car, Locomotive and Railway Shops | 


e¢ © 
Complete Equipments 


—OF 


woop- 
WORKING 
> MACHINERY, 


¢ ¢ 


No. 3 New Improved siatieciad Chisel Car seoddiber. 

F , ——A4WARDED— 

“Grand Prix,” Universal Exposition, Paris, 1889, 
24 GOLD AND SILVER MEDALS AT 


Chicago Railway Exposition of 1883. 


Catalogues and 
Estimates Furnishea 


upon Application. 





E. W, BLISS 60,, in. 


No. 6 ADAMS ST., BROOKLYN, N. Y. 





Our Machinery Is Used in the 














Manufacture of Lamps, 
Car Trimmings, Tanks, 
Railroad Ties, Fish 
Plates, Etc, 


HAMMERS, 
PRESSSES, 
SHEARS, DIES AND 
SPECIAL MACHINERY, 


WESTERN OFFICE: 


OWNERS ? 14 North Canal St., Chicago, Il!, 


ALSO OF THE 


STILES & PARKER PRESS CoO. 





BERRY « ORTON CO.,, 
ATLANTIC WORKES, 
Twenty-Second above Arch St., PHILADELPHIA, PA, 


Machinery 
for Working 
Wood. 
Car Builders’ Tools a Specialty, 





Urewipgs and Ketimat 
upoe application.” n*he0 


*. 
Three.Spindle Universal Ver tical,Boring Machine, 


D. L. LYON, Sec’y.] faa 


ietatietis PHOSPHOR-BRONZE 


REG.TRADEMARKS. | INGOTS, CASTINGS, WIRE, SHEET &c, | 


THE PHOSPHOR BRONZE SMELTING CO.LIMITED 
512 ARCH ST. PHILADELPHIA PA.U.S.A 
Cy We 


ORIGINAL MANUFACTERERS OF PHOSPHOR: 
ae BRONZE IN THE UNITED STATES ANDO SOLE 


thor Soonye.| WaKERS OF ELEPHANT BRAND PHoseHor-Bronge, | 


BEMENT, MILES & Co. 


PHII.ADHLPHIA, PA., 


METALWORKING 
MACHINE TOOLS 


For Railroad Shops, Locomotive 
and Car Builders, Machine: Shops, 
Steam Forges, Ship Yards, Boiler 
Shops, Bridge Works, etc. 

Steam Hammers for Working 
Iron or Steel. 


NEW YORK OFFICE, EQUITABLE BUILDING. , 


Georce PLAcE, Agent. 































7 


=~ SPECIAL 


* WOOD WORKING 
SS MACHINERY. 


SEND FOR DESCRIPTION OF OUR NEW 
CAR MORTISERS, AND FOUR SPINDLE 
AUTOMATIC car GAINER BORING MACHINE 
DOUBLE CUT-OFF MACHINE 


CHICAGO. 








-arge Special “PUNCHES” and “SHEARERS” 
for Bridge and CGirder Work, Iron 
Buildings, etc., etc. 


Foot Screw and Drop. Also Cutting, 
Punching, Forming, Shearing 
Embossing, Coining 
and Drawing 


PRESSES : 


OF ALL SIZES AND KINDS. 


Beam RAVING PRESSES ad IE 


For Lanterns, Lamps, Tinware, 





Brass Goods, etc. 


FERRACUTE MACHINE CO., 


BRIDGETON, N. J., U. 8. A, 


Manufacturer of all kinds of Presses, Dies and other Tools 


for Sheet and Bar Metals, 





Please Send for their Illnstrated Price Lists, describing 150 





kinds of Prosses, Lathes, Bolla, Beaders, Trimmers, ete, 















ay 
| 
| 
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Davis’ Patent Valve Port Milling Machine. 


his machine is designed for milling out ports in valve faces of steam cylinders and it is a 
very valuable machine for this purpose, duplicating work exactly in the shortest pos- 














sible time. It consists of a frame that is of itself a templet resting on the seat that the 
studs are placed in and supports the steam chest ; this frame carries another frame, which has 
two distinct movements, carrying milling cutters that are arranged on a mandrel with space 
washers, so that the bridges and ports can all be cut to dimensions at one operation; the inner 
frame is fed down into the cut by the hand wheel and screw on top, and is fed the length of the 
ports by the hand wheel at the end of the machine. It is operated by a rope belt similar to that 
used for driving drills, ete. The machine is much lighter than the cylinder and can be readily 
placed in position, using the stud holes to attach to for that purpose. 





FOR PARTICULARS AND PRICES ADDRESS 


PEDRICK & AYER, 


1001 and 1003 Hamilton St., PHILADELPHIA, PA. 


THE INGERSOLL MILLINC MACHINE CoO., 


ROCHEORD, ILL. 


Special Milling Machines SLAB MILLING MAGHINES 


From 22 in. square to 36 in. square to mill any required length 
DESIGNED AND BUILT. 





HORIZONTAL BORING AND MILLING MACHINES. 


s Cutter, for milling straight surfaces, made any width, Patented Dec. 24, 188%. 
neter, and with any size bore, adapted to be used on mill- 


machines of all makes. 


Especially adapted to 
milling Driving Boxes, 
Truck Boxes, Shoes, 
Wedges, Crossheads, 


Weight of 36 in. x 36 in. x 
8 foot miller, 22,000 Ibs. 

Weight of 22 in. x 22 in. X 
5 feet miller, 10,000 Ibs. 


: A : , Steam Chests, Connecting 
We specify time in which 





—_— we guurantee our machines Rods, ete., ete 
ATENTED, DEC. 24, 1889. to mill a certain number of 
ce which will goon machine. Get this specification We make these Cutters for milling any shape. Send sketch 
ompare it with your time planing. of piece to be milled, and we will name price on cutters. 





RICHARD DUDGEON, 
2% Cotumeta 81., New Yor, 
Maker and Patentee of 


Improved Hydraulic 
JACKS. 








DRILL PRESS 


FOR THE 


RAILROAD SHOP. 


WRITE TO 


Morse Twist Drill & Mch. Co. 


Established 1864. New Bedford, Mass. 


Manufacturersof P)rj||s 















nesall for Metal or Wood GOULD & EBERHARDT, Newark, N. J, TER. 
Chucks, Reamers, rome: EXPANDER AND 
DIRKCT-ACTIN 
Cutters, Steam Masimore. 


Taps, 
Dies, 


Communications by letter wi! 
receive prompt attention. 


te g Spee 
Wheels or Crank Pins made 


TANGVYE’S 


HYDRAULIC LIFTING JACK. 


good, reliable jack for 
i fees or pushing in any 
direction. The lever is 


aos for pum ping it up, the 


Drill 
Grinding 
Machines, 
and Special Tools. 















key lowers and stops it 
atany point, when it is 
again ready for lifting, 
saving time and Geuble 
Various sizes made, 
trom 4 tons to 200 tons, 


Joseph F. McCoy Co 


CATALOGUES MAILED ON REQUEST 


MORSE 
TWIST DRILL & MACHINE CO) 


MANUFACTURERS OF 

Patent Machine Relieved Nut and 
Hand Taps, 

Suitable for use in Railroad, Car and Loco. | ; 

motive shops. We keep in stock a, 22”, 25’, 32”, 37”, 43”, 48", 52". | 

full line of U. 8. or Franklin-Inasti- 


Nee ya Hydraulic Tools for Railroads 


greet IMPROVED CAR WHEEL 
PRESSES, 


Bushing 
Both Hand and Belt Power. 


Hydraulic Jacks. 


From 4 to 150 Tons Capacity. 


Hydranlic Crank-Pin Presses 


For forcing out Crank-Pins. 
























MANNING, MAXWELL & MOOBE, 


SOLE SELLING AGENTS, 


lll LIBERTY STREET 


NEW YoOoRE. 


Geeks op ACME IVIACHINERY CO., 











CLEVELAND, | om 0, 


ACME BOLT & RIVET HEADERS 


») Acme Single & Double Automatic Bolt Outters 
Cutting from \ in. te 6 in. diam. 
Also, SePaRaT® Heaps and Dim, — 


Pirst Premium Olineianati Oontenaial. = 







HYDRAULIC VALVES, GAUGES, FITTINGS, Etc. 


Piston-Rod Extractors, for starting Piston Rods from Oroge-heads 
LET US KNOW YOUR REQUIREMENTS. 


WATSON & STHRLUMAN, Mfrs., 204, 206, 208 & 210. 430 St., N. ¥. 
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KINSMAN BLOCK SYSTEM COMPANY| [ 


CENTRAL BUILDING. 
LIBERTY STREET, NEW YORK. 
“IT IS A FACT THAT A SIGNAL WILL NOT OF ITSELF STOP A TRAIN; IT MUST BE 
OBSERVED AND OBEYED; PER CONTRA, A SIGNAL NOT GIVEN, OR A SIGNAL OB. 
SCURED BY FOG OR OTHER CAUSES, LEAVES THE MOST CAREFUL ENGINEER IN 


AN UTTERLY UNPROTECTED POSITION.” 


WE MIGHT ALSO ADD THAT IF ALL ENGINES WERE COMPOUND AND AN ABSO. 
LUTE BLOCK SYSTEM WAS AVAILABLE, HIGHER RATES OF SPEED WOULD BE EN- 


TIRELY SAFE AND PRACTICAL. 


THE INCREASED EARNING CAPACITY OF A ROAD THUS EQUIPPED WILL MORE 


THAN REPAY THE NECESSARY OUTLAY. 
THE “ABSOLUTE BLOCK SYSTEM.” 


OTHERS HAVE THE ENGINE—WE HAVE 


1T DOES FOR THE ENGINEER WHAT THE AIR-BRAKE DID FOR THE BRAKEMAN. 





WM. McMILLAN, President, MORRIS WUERPEL, Vice-Prest. and Supt. 


R. C. LUDLOW, Sec’y and Treas. FLANK A. LAPHAM, General Manager. 


WUERPEL SWITCH & SIGNAL CO. 


OFFICE, ROOM 32, pac LEDE RUILDING, 
ORKS, EAS® ST. LO 


ST. LOUIS, MO. 


INTERLOCKING SIGNALS. 


CONTRACTORS FOR INTERLOCKING AND SIGNALING THE TERMINALS AT THE 
WOoRLD’S COLUMBIAN EXPOSITION. 





The advantages of the Gorham Crossing 
Gate are briefly as follows: 


sORHAM 


In order to introduce this Gate the Com- 
pany is prepared to make the following 


/ offer: 
‘ ts simple, durable, h 77a ‘ts, and can 
i & is simple, durable, has few par ind car PNEUMATIC CROSSING GATE. To any railroad or responsible firm it will fur. 


be casily understood and operated by any gateman. 
2. It will adapt itself to any street crossing, and 
can be operated from any desired position, distance or 


3. We guarantee that it will not freeze up. Pith 


4. Expense of repairs is reduced to a mini- 


ROOKERY BUILDING, 
height. CHICAGO, ILL. 


nish or erect a complete set of their Gates upon a six 
months’ trial. All the railroad is required to do is 
to prepare the necessary foundations. If at the end 
of the time agreed upon the Gorham Crossing Gate 
does not give complete satisfaction it will be at once 
—® removed, and any outlay incurred in preparation of 


Correspondence Requested and Price Lists Sent Upon |foundation returned. All we ask is a fair and 
mum. Application. 


impartial trial. 





The Lang Alsat «Heroes 


spate. Geek, 
ngle-Bar. — 
Horizontal, T 
ler, ease’ 
Gate, Mul tiple, 
Belt and Steam- 
Driven 


Punches 
& Shears. 





















WORTHINGTON 
STEAM PUMPS 


For RAILWAY WATER SUPPLY. | 


FIRE PUMPS, TANK PUMPS, | 
BOILER FEED PUMPS, | 
GAS HOUSE OIL PUMPS, | 

Water Meters, Oil Meters. | 


HENRY R. WORTHINGTON, 


86 & 88 Liberty St. and 145 Broadway, 


NEW YTornrs. 
C Kilby St., BOSTON. 607 Arch St. PHILADELPHIA 93 & 95 Lake St., CHICACO 








‘THE «an E CLAIM and 


MOZIER 
| SAFETY. SIGNAL | 


) . 
4 


KNOW that we 
have the ONLY per- 
fect single track block 


system, Cheap, reli- 


| copy ED SYSTEM. \) 
Lo 3 N 1S] 


@ 


able. Fully protects 
life and property. In 
successful operatior 
on Erie lines west of 


Salamanca. 


















ARE BETTER. 


For supplying station tanks, and 
for numerous other forms of 
railroad service our efficient 


Triplex Electric Pumps 


are particularly desirable. Spe- 
cially adapted by principle and 
construction, to electric power. 
y Uniform. Automatic. Economical. 
— For any make of motor. Send for 
Mle css special catalogue showing application. 
THE LDS MANUFACTURING CO., 


Manufacturers of Pumps and Hydraulic Machinery, 








404-406 Wainut St., ST.LOUIS, 338 Sibley St, ST, PAUL. 





Factory, Seneca Falls, N. ¥Y.,U.S.A. Warerooms, 16 Murray St., New York. 
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GATES ROCK AND ORE BREAKER 


Number Sold in (891 Excels All Former Records. 














We Beg to Announce the Following Specialties for 1892: “ : wer Mode, 
‘ a! 
A New Fine Crusher to Supplant Rolls. F Fm WELT. SPRING CRUSHER 


A New Dry Ore Concentrator—the Card. Fee i 
A New Wet Ore Concentrator. . bee 
Improved Cornish Rolls. Simple and Effective ot i. f if 
Grinding Pans, Stamp Mills, Driers, i TT 


All Mining Machinery. 


GATES IRON WORKS, 


50a S. Clinton St., CHICAGO. : = 


NEW YORK,136 Liberty St. BOSTON, 237 Franklin St. 
LONDON ENC. 73a Queen Victoria St 


STEEL SURFACE CATTLE GUARDS a 


AND DOUBLE OY NDE 
wto improved psetent friction 
drums especialiy sdapted for all 
classes of work. SBingle and 
Double Drum, friction and direct 
geared, link motion MINING 1 
gines, Four, six and eight « 
ek clatch, se —J 
ling BRIDGE 
ERECTING  En- 
gines, Double cylin- 
der, double friction 














— MANUFACTURED BY— 


sit CATTLE. Guay 0G 





_SALAMAZOO, MICH. 


PS any \\\ 





drum DOCK 
BUILDING and 
PILE DRIVING 
Engines, Quick motion, friction geared COAL HOIST- 
ING Engines, Powerful compound geared and friction 
geared QUARRY Engines, WITH OR WITHOUT 
BOILERS, Any amount of reserence given, 
Established 1870, 

J. 8. MUNDY, 20-34 Prospect St. Newark WN. J. 


DRAWING AND ENGRAVING 
The Railroad Gazette, finding it necessary | 
increase its facilities for execuung its ovn As 
grfvings, is now prepared to fill orders fo 


= ACCURATE 
fee, fone fe {cel | sw = == lI Ps ol n\n ee \RR RE \" \e 

EE Ff el HA + + a: ms ie ~~ ae Meare DRAWINGS AND 
ENQRAVINGS 


fall kinds working either from ob ho o 
For Testimonials, Prices, Etc., Address | graphs, blue prints or sketches. a 


*aDDREBSS 


BUSH CATTLE GUARD CoO... Kalamazoo Mich. Ral AO OMETES. 73 Broadway WY 


: Kalamazoo Railroad Velocipede & Car Co., 3 Se _ 


KALAMAZOO, MICH., U. S. A., 


MANUFACTURERS OF 
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D ie erent Scyles of Steel Velocipedes. Tron and Steel-W heeled Push Cars. 
|.Whecled Hand Cars, Pit or Mining Cars. 
Kail or Construction Cars. Sugar-Cane Cars. 
an Hand and Steam Inspection Cars. Steel Surface Cattle Guards. 


Qur New All-Steel Hand Car Wheel Stands 20 Tons Fressure 
— BEARING ON HUB. 


Turned over Flange. Steel Tires, 
rolled perfectiy smooth 
and cylindrical, 


OONFORM TO M. 0. B. STANDAED. 





ShmND 














is9s2 
ATALOGUE. 


We use the “Duncan” Steel Stay-Guard and the “ Australian” Stretoher-Pastener. 


4- WAILWAY FENCES, TELE- 
Barkley & House, (ooo aang er “Gaaeu and TELEPHONE LINES. 


1159 The Rookery, CHICAGO. 





ESTABLISHED 1840. 


GEO. J. BURKHARDT’S SONS 


(Buccessors to GEO. J. BURKHARDT & ©O. 
Factory: 
NORTH BROAD, BELOW OAMBRIA 8T 


Near Germantown Junction Station, 
Pennsylvania Railroad. 


Down Town Office. 
NO. 240 CHESTNUT ST., 
PhMadeiphia, Pa. 


CEDAR TANKS 


FOR WATER STATIONS, 
From 1000 to 100000 Gallons Oavacity 


A long experience has shown. that 
CEDAR is the best material for Water 
Tanks, being more than twice as dur- 
able as Pine, and can be furnished by 
us at about the same cost. 


CAR-BUILDERS’ DICTIONARY. ( 


PRICH, 833 PHR COPY. 




























New Era Grader, Ditcher and Railroad Builder. 


vuilding railroads makes cuts or fills enbankments for 2 cents per cubic yard, moving 1,000 to 





,500 cubic yards in 10 hours with sia teams and three men. Loads 600 to 800 wagons PUBLISHED AND FOR SALE BY 
14% yards in same time at a cost of 2% centseach. Builds pesasry spats at the rate of one mile in 
ree days, We also make the Austin-Reversible Road Machine, 


<rapers, Contractors’ Plows, and Street Sweepers. Send for <= —_— ry rte THE RAILROAD GAZET TE, 73 Broad wa", New Vork. 
F. C. AUSTIN MFG. CO., Chicago, ILL. 


eads a ialt C » 
and Eureka L Guarnte'a | pean —ah Pa 
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|Ocr. 14, 1899 











FINANCIAL 


RAILROAD FINANCE. 


STOCKS, BONDS AND LOANS, 
‘ CONSTRUCTION, MATERIAL AND 
i EQUIPMENT, STREET RAILROADS, 
MUNICIPAL BONDS, 
INDUSTRIAL UNDERTAKINGS, ETC. 


; EDWARD MORTON & CO, 


53 Broapway, 
NEW YORK. 


Industrial, Manufacturing, 
and Uncurrent 


SECURITIES DEALT IN. 


WORDEN & FANSHAWE, 


9 WALL ST., NEW- YORE. 


$40,000,000 


Karned by the Bell Telephone Pat@ht in 1891. 
Your invention may te valuable. You should 
protect it by patent. — for full and in- 
telligent pe Ka free FA 
w. WwW. DLE r & co., 
Solicitors of Patents, 

Pacific Bidg.. 622 F St. N. W., 

Mention this paper. Washington, D.C. 
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THE LEHIGH VALLEY 


CREOSOTING WORKS. 


Works, Perth Amboy, N. J. 
Office, Washington St., So. of Gap, Jersey City, N. J. 
H. STANLEY Goopwin, Pres WALTER G. Bera, Ener. 
. ComER, Supt. 

Lumber, Piling and Ties, creosoted with DEAD 
OLL OF COAL TAR, Creosoted timber furnish: d. 
‘ apacity, #0400 ft. B. M per month. Cylinders sv 
ft long. Direet water and rail communication, 


HAYES TUBE EXPANDER. 








TRIPLE EXPANS'ON. 
BY ROLLER PROCESS 
Makes the Best Setting. 
Recommenaed by U. 8S. Government. 


HAYES TOOL Co., 
41 & 43 CROSS ST. 
PORTLAND. MAINE 


> progress in the forefront of an industrial age, 


Elevators, Conveyors, Manila R« »wer Transmission Machinery, Ewart D« 


Chain, Howe Chain, etc. 


Western Connection: LINK-BELT 


ENGINEERING CO 
NICETOWN, 
PHILA. 
49 DEY ST. 
NEW YORK. 


MACHINERY Co., Chicago, lll. 





Portable Drill, as 
applied to drill 
the saddles of 

locomotive cylinder 


! 
| 4 


tachable Link Belting Dodge 





MAIRS & iw General 


No. 18 BROADWAY, NEW 


Heavy Timber Work a Specialty, 


GEO. C. MAC GREGOR, Engineer. 


Preliminary Reports and Locations Made! 64, a2’ catiowh!li Sts, PHILADELPHIA 











st 
Contractors, sEbs 
YORK, 323% 
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JAMES T. HALSEY 





* The Great Industrial Review.’ 


THE 
Engineering  : 


Magazine. 


é high-class, beautifully illustrated monthly, | 
like THE CENTURY and HARPER’s, but devoted | 
| exclusively to engineering affs sirs. It covers | 

| the entire field of industry, and, besides nine | 
| Seoctal departments and a monthly index to 
all technical literature, each number contains | 
ten leading articles by distinguished authori- 
ties upon topics that are uppermost in public 
interest the current (October) number is one | 
of great value, and most varied interest, em- | 

bracing ; 
Industrial Development of the South. 
Richard H. Edmonds, 
Shall the Professions Be Regulated. 
Professor N.S. Shaler. 
Bridge-Building in America. | 
Illustrated . Kennard Thomson, C. E | 
Industrial De cadence in Germany. 
James C. Bayles, Ph. D., M. E | 
The Copper Region of Michigan. | 
Lilustrated. Frank B. Phelps. 
How We Can Guard Against Cholera. 


2 °* 








George F. Sbrady, A. M., M. D 
Interior Fireproof Construction. | 
Illustrated. Joho M. Carrere. 


The Phosphate Industry of Florida. 
Illustrated. Floyd B. Wilson. 
How Electricity Is Measured. 
| Herbert Laws Webb. | 
Reciprocity with Canada. Erastus Wiman 
Colonel E. C. Smeed and His Work. 
General Herman Haupt. | 
EDITORIAL DEPARTMENTS: 
“Electricity.”’ Franklin L. Pope: “Mec ban 
ics,” Frederic R. Hutton; Architecture, 
Barr Ferree, ‘Civil Engineering,” T. Graham 
Gribbie; “Mining and Metallurgy,” Albert 
| Williams, Jrs; “Machine-Shop Notts,” Albert 
1D. Pentz 
Comment and Criticism. 
‘Current Technical Literature.” 





apart you m 





amoug industrial periodicals, 
it is admirably illus- | 


It is unique 
There is plenty of it, 


trated, and its technical index should make it land then the 


invaluable to all practical men.—Heview of | 
Reviews. 

It has not or ly madean unprecedented head 
way in the technical literature of the United | 
States, but has developed a strength and in 
fluence both in Europe and Australia as to 
make its circulation is these countries a mat 
ter of international interest. In this sense it 
has added new value toits services and done 

not a little in placing American thought and 


ible. 


— Age of Steel. square 


25c.a number; $3 a year. All news-stands 


: " Wi 
or by mail. Send for a sample copy (free), and - ant J 
| mention this paper free the * 
~~ The Engineering Magazine Co., Standa 


WORLD BUILDING, New YorK. 
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There is a wide 
right in any 
respects, particularly in tone, touch, and durability. 


about it is this: 
for the cheaper as for the better piano. 
It is true. 


Do you want a new piano? 


tisement was seen and inclose 


JARECKI MFG. co., Ltd., Erie, Pa. THE JOHN CHURCHC 

















that is not 
right in all 


difference between a piano 


one essential and one that is 


Viewed 


ay not notice the difference. Buy the one lack- 


ing in essentials or compare it with 


GER RETT 


difference ct be apparent. The strange thing 


You are sure to be asked ne arly as much 


lhis.seems incred- 


Why? 
Do you want to exchange an old 
if you do, we 
will send you 
College Album of Vocal and Instrumental Music by 
rd Composers ” if you will 


piano or organ for a new upright? 


our name and address. To get them we 
mention where this adver- 
a two-cent stamp for postage. 


0., CINCINNATI, OHIO. 











Pipe-Threading & Cutting Tools| 
OF ALL DESCRIPTIONS. 


+ Steam-Fittings & Brass Work. | 






:"“CYCLONE 


PORTABLE FORGES 


=. Have Double Ratchet, Solid Frame, 
w/ Adjustable Legs, Detachable Lever. 

Run Lightest, Make swage! Blast & Last Longest: 
ALL DESIRABLE STYLES AND SIZES. 


Sold by Hardware and Machinery Dealers every eae 
Send for Catalogue of these and 


Hand & Power Blower, Blacksmith Drill Presses, &¢. 
THE FOOS MFC.CO. SPRINCFIELD,OHIO. 





Write for Catalogue showing the most com- 
plete line of \-in. to 16-in, for Hand, Beit, Engine 
and with Electric Motor Attachment. We can 
furnish Bolt-Threading Attachment for this | 


pocket size. 
Machine. 25 


rents. 


SCALES FOR TURNOUTS By E. A. 
length of lead and degree of curvature for turnouts from 3° to 42° 30’. 
More caves and certain than tables. 


GIESELER. Gives graphically the frog od beoma 
P h full directions t 

rice, with fu rections or use, 
RAILROAD GAZETTK. 73 BROADWAY. N. , 


















Dup lic ate Car Irons formed with 


cipal shops of rail 


HAMMERS, 


The automatic orrangoues® for ope 
apron, and discha: to tender, me =. 
ient chute in use. 
build. 


THE BULLDOZER 


FORGING, BENDING and UPSETTING MACHINE. 


eat economy. Car 
irons may be made on this machine at the prin- 

8, and sent out 

to the repais shope for use 


HEAVY PUNCHES AND SHEARS, JUSTICE POWER 
DROP PRESSES 


TheBurnett & Clifton Automatic Goal Chute. 


and shutting door and 


ee eceel eal 
Send for blue prints or plans of this chute. 


it the most conven 
bstantial structure to 


Williams, White & Co. 


MOLINE, ILL, 
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Scr Merny eC 


THE NATIONAL AGENCY 


FURNISHES MANUFACTURERS WITH 


oN 


Rw. 
vu i a 4 
New Yor 


hia Seles aad 








Every Friday at 
73 Broadway, N. WY. 


blished 





er Y EAR TO UNITED STATES AND CANADA 














64. 
6 ‘“ ForEIGN COUNTRIES. 
“ nosoyoraee arava, or 0, ordre |CHOMIS(S, Civil or Mining Engineers 
red letters should seeanee t he Gray FREE OF ALL EXPENSE. 
= Address 1015 Arch St., Phila., for our pamphlet 
EMPLOYMENT. . , 
vIL ENGINEER WANTS A Engineering Employment Bureau, 
\ : ‘ ad or harbor work; is 8 GRANGER BLOOK, SYRACUSE, NW. Y., 
» bas good references, | Furnishes Employers with Engineers, Su- 
YY Spanish, Address H. perintendents, Chemists and 
ote — " Draftsmen. 
\\ NrTED—BY A YOUNG MAN, A] Large number of reliable men constantly on 
‘ ior hanical draftsman ; six | file. Prompt—Hvonest—Experienced 
" eA ISM aN. a Pei aay wee No Charge to Employers. 
ad Ww a 7 "| | 
( RAILROAD MAN, EYEARSOLD, | FOR SALB, 
t hoy, operator, dis- | : q 
r, has just restened | Patent On Elevated Railroad Stracture; 


o take a 
would take 
ilroad Gazette 


He would like 


ALSO A CAR CHAIR. 


Both inventions are just issued and are 
orignal in every detail. For particulars ad- 
dress EXCELSIOR MACHINE & BOILER 


WANTED AND FOR SALE. | WORKS. 45 5. Canal St Chicago, Minois. 


TEE AND STREET KAILs,| LOcoMOTIVES AND CARS OF 
FOR SA. LE, SPLice Bars, TRACK ALL KINDS, 


BoLTs AND NoUTs, 
R. R, SpPrkes. 











_ 





and off f sale 100 tons of selected 
rails for pr« t ship- FPRoes, CROSSINGS, ake . 
oe Soe or SWITCHES AND FIX ; 
can be pected at Pittsburgh. | TURES. 


ation to 


HOBINSON & ORR, 
Wood St. Pittsburgh, 


FOR SALE. 


IRON AND STEEL AXLEs, 
Car TRUCK CHANNELS, 
Pa | Wrovent Iron Tur» 
BUCKLES, LINKS AND 
PINs AND CAR 
COUPLERS. 


| Bar Iron AND STEEL, 


Railroad Supplies 
and Equipment. 








SHEET IRON AND STEEL. 146 BROADWAY, 
~ » Dump Cars, 3 CORRUGATED [RON NEW YORK 
Ballas inlo r, ails : Hand STEAM SHOVELS, 
i Hois ne E ngines, Road | Ballast UNLOADERS, BKAMS, CHANNELS, ANGLES 
s (% e, Boilers, Condensers AND STEAM CRANES. EES AND ODD SECTIONS 
Fanksall sizes Dri Scrapers, 


nh ga pes a | 


VAILE & YOUNG'S 


cosceres™ = Patent Motallic Skylights 


FO R SALE. Without Putty. 
<., cA 


n Street 
Construction 
v4 ind bagg 





w.s. 








adapted to ai! 
forms and styles of 
Skylights Thou 
sands of feet in use 
have proved its eu 





age car 
standard gauge; 
MV ghouse brakes; nearly 








eriority. Particu 
arly adapted for 
Depots, Mills, Fac 
tories, etc., where 
large and continu 
ous lights are re- 
quired. Send for 
llustrated Cata- 
logue. 

Baltimore, 


seating 45, for sale 


HUMPHREYS & SAYCE, 


0 WALL ST., NEW YORK. 


EOR SALE. 


HALF 
216 N. Calwert 


SIZE, 


St., Mid. 








. ry, a number of Also Saddie Tank Engines, 
St andard ‘Gauge Locomotives, Cylinders, 10 x l4 inches. Weight, 26,000 pounds. 
e Northern Pacific Railroad. Several Forney Type Engines, 

22 inches, 15 24 inches. Cylinders, 10 x 14 inches, 

in 7 es, 16 < 24 inches. Weight, 33,000 to 36,000 pounds. 
2 ee For New York Delivery. 
Two saree Cauge, 6-wheel 
477 Stee! Bails, Fastenings and All 
peeves 
18 and 16 X 24 inches. Classes of New and Second-hand 
W eig 48,000 to 74,000 pounds Equipment. 


FULL DESCRIPTION ON APPLICATION, 


CEO. A. EVANS, 18 Wall St.. New York 





YELAYING RAILS FOR SALE, 
K eay " ns Iron Tees with fasten- THOMAS APPLETON, | 
m 28to 56 pounds, deliveries Septem- M. A. & C. E.. 
, dctobe 1 0 tons - yy anu Civil Engineer and Architect, 
tails n >» marke o buy old rail- 
terial, L. K. HIRSCH, 519 Rookery, General Engineering and Architectural Work. 


i. SPECIALTIES: Railway Terminals, aoe 


GODEFFROY & HOW, | Scslsna Bre irkn Rowsd Hous, aaduins 
RAILWAY BUILDERS. 


Shops, Foundries, 
ILL. 
with rail- 





5065 RIALTO BUILDING, CHICAGO, 


CEO. L. FOWLER, 
Mechanical HDmgineer, 
53 Broadway, New York. 


| Special attention given to Designing, Test- 
ne Sons soamrattngs Railroad Machinery and 





mnection 
& speciaity 


ms in « 
ruction 
)DEFFROY FRANCIS How 


45 5 Broadway, New York. 


D. L. BARNES, 


Mechanical and Consulting | 





Sole Agent for Hale's Locomotive 4 


M. Am, Soc, C. E.; M. Inst. C. E., 
13 William Street, New York City, 
CONSULTING ENGINEER. 
Examinations and Reports made on Projects 
for Water Supply and Sewerage of Towns, 
_ Transit rm River Improvements. 
Plans and Specifications prep ared and Work 
of Construction superintend 


sh pan. 





Engineer. 


SPECIALTY: 
MOTIVE 


| 
RAILWAY and LOOCO- | 
WORK. | 


and engine tests made at short | 
Recent and scientific methods used in | 


‘ ra pletion of inventions to practical ap- | J. A. L. WA DDELL, 
Consulting Bridge Engineer. 


specifications and est- 
7 new memnocs. | Superstructure, Substructure, Borings, Train 

s s, Designs, Estimates and Superintend- 
ence. Expert Examination of Old Structures. 
Keith & Perry Bldg., Kansas ¢ ity, Mo. 


irine and | 





ation, including 


s, forwarded t 


; BROADWAY, NEW YORK, and | 





UEEN 


& 


plete with box and tripod 


same 
and tangent, 


lelescope, 
diameters, 


CO., ruven. 


MANUFACTURERS OF 


Engineers’, Surveyors’ and 
Draughtsmen’s Supplies. 


Improved Complete Engineers’ Transit. 


Power of telescope, 24 diam Compouna 
long centers. Two outside verniers. Five-in. 
needle. Level to telescope, vertical arc, clamp 
and tangent and the usual accessories. Com 


PRICE, 8150. 


ENGINEERS PLAIN TRANSIT. 


as above, without level, 


PRICE, #150. 


are or clamp 


Improved Engineers’ Wye Level. 


18 or 2 
as desired. 


in. Power, 40 or 50 
Shifting center. Com 


plete with box and tripod and usual acces- 
sorics. PHRick, $110. 
Any of these instruments sent on approval, 


with privilege to return if not satisfactory 





AS:MALES & CO. 


RAILWAY EQUIPMENT. 





r-Ga 








Food ConktIn Co. 


VARNISH MAKERS 


NEWARK, N. J. 


Railway Varnishes and 
Surfacers 


A SPECIALTY. 








CHARLES  H. 


Late of HELLER & BRIGHTLY, 


MANUFACTURER OF 


Engineeriug and 


INSTRUMENTS. 


R. 


TRADE MARK. 


Mathematical, 


Germantown Junction, P, R. 


PHILADELPHIA, PA. 


BRIGHTLY. 


Surveying 


16th St. Station, P.& KR. KR. R 














. . 
Rookery Building, Chicago, Ill. Branch Offic » Reem 965 The Rookery,’ 
‘vil Kngineers. 
CAR-BUILDERS DICTIONARY ember Am. Ingt. Mining SS 


| Member = Soc. Ci 
Price, $3 a copy. | conse 
' 


| 
| 
} 
| 


TRADING AS 





—— 


(ESTABLISHED 1870.) 


HELLER & BRIGHTLY, 


MANUFACTURERS OF 


ENGINEERING, MINING AND SURVEYING 


INSTRUMENTS, 


Cor. SPRING GARDEN STREET and RIDGE AVENUE, 
PHILADEI 


sPHIA, PA. 





Portland & Rumford Falls Ry. 
NOTICE TO CONTRACTORS. 


Propositions for the construction of a line of 
railroad from Mechanic Falls to a connection 
with the Maine Central Railroad. at or near 
Danville Junction, wili be received at the 
office of the company, No 34 mxchange street 
Portland, Maine, until Monday. October 24, 
1892, at 2 o'clock in the afternoon. 

Preliminary plansand profiles, specifications, 
forms of bid and contract, can be seen at the 
company's office afver Uctober 3, 1892. Plans 
and profile of the loc .tion can be seen after 
October 17, 1892. 

The right to reject any and all propo i” is 
retained. FREDERIC DANFORTE 

Chief E ~ ae r 

PORTLAND, , Sept. 28, 1892 


WE HAVE IN STOCK 


One 16 » 24 in. Standard Gauge Road 





Engine. 

One 15 « 20 in. Standard Gauge Shifting 
Engine. 

| One 7 x 12 in. Three-Foot Gauge Saddle 


Tank Engine. 


| Hoisting Engines and Machinery and 


Contractors’ Outfits. 


THOMAS CARLIN'S SONS, 


Allegheny, Pa. 


ESTABLISHED 1820. 


PATENT TRANSITS 
YOUNG & SONS, 
Engineering Instrumeat Makers, 

43 Norte SsvenrTs STRszert, 
Philadelphia. 


Tapes, Chains, Draughting In 
struments. Catalogues on appili- 
cation 





THE DETROIT & CLEVELAND 
Steam Navigation Company 


Are running daily, except Sunday, between 
Cleveland and Detroit, leaving Cleveland at 
10 Pp. M.. arriving in Detroit the next morning 
at 5. Leave Detroit at 11 ©. M. daily, except 
Sunday, arriving in Cleveland the following 


morning at 5:30. Steamers on Lake Erie divis 
ion will run until Dec. L 
Detroit for Mackinac Mondays and Saturdays 
at 10 P. M.. Wednesdays and Fridays at 9 a. M., 


and will continue until Nov. 25, 


A. A. SCHANTZE, G. P.A., 
DETROIT, MICH. 


Steamers leave 





0. A. HOPKINS MFG. 00 


i LINED JOURNAL BEARINGS AND BRASS CASTINGS, 


SOMNTRAL BUILDING' 143 LIBERTY St. 
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THE BUTLER DRAW-BAR ATTACHMENT GO. 








a SRS. 

















GEO. A. BOYDEN, President. WM. WHITRIDGKE, Treasurer. CHAS. B. MANN, Secretary. 


THE BOYDEN BRAKE COMPANY. 


BALTIMORE, MD. U. S. A. 


ait This Company guarantees its cevice for one year from application against breakages. 

: If the YOKE or STRAP STYLE is used, we guarantee against PULLING OUT §& 
i OF DRAWHEADS OR COUPLERS. | Fe 
i No other device offers as many good features as the BUTLER. ae. 
rf It has the fewest number of parts. | F( 
: It holds the draft timbers together. . 
It requires the least number of bolts and costs less to apply. We challenge 
| comparisons. ; e 
| Is being applied to more CARS Than Any OTHER DEVICE ON THE : 
MARKET. : 
F 
BUTLER DRAW-BAR ATTACHMENT CoO., § |: 
CLEVELAND, OHIO. I 
| 


MANUFACTURERS OF 


AUTOMATIC QUICK-ACTION AIR BRAKES 


FOR PASSENGER CARS, FREIGHT CARS AND TENDERS. | 
i ALSO DRIVER BRAKES AND AIR EQUIPMENT FOR ENGINHS. 
a | The Entire Brake and Signal Apparatus Is Interchangeable with the Westinghouse : 


OUR APPARATUS IS IN SUCCESSFUL OPERATION ON 45 ROADS. 


a i | 





II PAYS FOR Iim@eit. 


Individual Continuous-Ringing Telegraph Galt 


—_—witHa— 


AUTOMATIC ANSWER BACK 


MODEL OF 1892. 


ELECTRIC SECRET SERVICE COMPANY. 


! 45 BROADWAY, NEW YORK. 
. Cc. P, MACKIE Gen, Man, 8, 8, BOGART, Gen, Agent J. W. LATTIG, Gen, Supt, 








14, 1892] 
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A. J. SWE 





Punching and Shearing Machinery 
TRAVELING OVERHEAD CRANES, 


HEAVY CASTINGS OF ALL KINDS. 


ENEY & SON, WHEELING w. VA., 


OF ALL DESCRIPTIONS. 


Main Office After Jan. 1, 1893, at HARVEY, COOK COUNTY, ILL. 
CORRESPONDENCE SOLICITED. 








J. H, & D, LAKE 60,, 


MANUFACTURERS OF 






, . 
” WRITE FOR ILLUSTRATED CIRCULAR, 









HORNELLSVILLE, N.Y, 27% TUE CLEVELAND FROG & CROSSING CO 


The Simplest, MANUFACTURERS OF LUCAS’ PATENT STEEL FILLED 


| 
—FROGS AND CROSSINGS.- 
| IMPROVED SPRING RAIL FROGS, 








to light or 3 
work, stopping and 
Starting machines easily 
and quickly without jar. 











“PFOSTER 


FOSTER|* “4¢ 


B, &Q R. K., for afree pamphlet descriptive | 


FOSTER Pressure Regulator of the farm lands of Nebraska. 


y This state produced in one year three hur 
Standara dred million bushels of corn, "besides ainat 
grain, fruit and live stock . 





NEBRASKA FARM LANDS. , 





Improved Street Railroad Crossings, Split Switcnes, 
N. P. BOWLER, President. 
Office, 14 Winter St., Cleveland, 0. 


Send your address, and that of your friends | ~ a A‘ eg ‘ ein 
> §° KUSTIS, General Passenger Agent C witch Stands and Track Supplies in Genera! 


GEO. C. LUCAS, Gen. Man. 








FOSTER| Valve to-day on 
FOSTER] many Jlromineni 
FOSTER] Razlroad:, and on 
FOSTER] 7) jie U.S 
Seen Cruzsers. Lt ts the 
FOSTER| Zest all - round 











re 

5* FOSTER] Valve. Jt never 
en ‘ Stacks,” because 
. FOST BI there isno friction 
FOSTER| £mznent Satisfac. 
FOSTER| Zzon. Send for 
FOSTER | Veseriptive C72- 
FOSTER] ¢cu/ar and Blue 

9 FOSTER Diets te 

FOSTER ENGINEERING CO., 

NEWARK, N. J. 
BUSY MEN 
est service. What can equal the 
lid time made by the Chicago 
J < Island & Pacific Ry. in a trip fron 


ugo to Denver. Just think! You 


» fe can leave Chicago on the 
i Great Rock Island Route 


“| Big 5, at 10 p. m., and 


m., second morning. This 
| 

takes you away from 
business but one day to 


make this eleven hundred 





journey. You have a full day in 


ver, and leaving on the 


World’s Fair Special, 
Rock Island ’ No. 6, at 8.10 p. m., 
rive at Chicago at 7:45 a. m., second 
rning. This takes you from business 
r the whole trip but three days, and 
u have had 
One Whole Day at Denver. 
ember this when figuring on a trip West. 
JOHN SEBASTIAN, 
Gen. Ticket and Pass. Agt., 
Chicago, Til, 


Charles Paine & Sons 


Consulting and Civil Engineers, 


71 Broadway, New York City. 
Equipment, 


Water Supply. 
Terminal Yards 
d S Signals, 


Electric Appliances. 





| Pre liminary Surveys, 
| Location, 
Construction, 


The Oldest and ‘Sieneed in America. 

BONDS OF SURETYSHIP NO OTHER ‘BUSINESS. 
PAID UP CAPITAL, $390,000. ASSETS, $760,000. ANNUAL REVENUE, over $305,000, 
HEAD OFFICE. DOMINION SQUARE MONTREAL. 

President, SIR ALEXANDER T.GALT; Vice-Pres. and Managing Director, EDWARD 
RAWLINGS, With Branch Offices and Agencies in the principal cities throuchont the 

United States and Canada. 


CAR-BUILDERS’ DICTIONARY, 


Price, $3 a copy. 








PSAAC H. DAVIES 


KERR. 


H. WESTINGHOUSE. WM. LEE CHURCH. WALTER Cc. 


WESTINGHOUSE, CHURCH, KERR?& CO., ENGINEERS. 


CHICAGO, 156 and 158 Lake Street. BOSTON, 620 Atlantic Avenue. 
PITTSBURGH, Westinghouse Building KANSAS CITY, 1228 Union Avenue 
& CO., Drexel Building. 


NEW YORK, 17 Cortlandt Street. 
ST, LOUIS, Commercial Building 
Represented in PHILADELPHIA by M. R: MUCKLE, Jr., 





WESTINGHOUSE ENGINES. 
THE COMPOUND AUTOMATIC ENCINE. 


The only Engine ever built which will give practically Uniform Economy under Widely Variable Loads, whether Conde 


THE STANDARD AUTOMATIC ENCINE. 
THE JUNIOR AUTOMATIC ENCINE. 


THE RONEY MECHANICAL STOKER AND SMOKELESS FURNACE. 
COAL AND ASH HANOLING MACHINERY FOR LARGE PLANTS. 


nsing or Non 








THE STEAM LOOP. For Separating and Returning Condensation and Primage. 





Contractors for Heavy Power Pianis. Contractors for Subdivided Power Plants. Contractors for the Renovating 
of Existing Power Piants for the Improvement of Economy, 





improvement of Villages and Estates. 































































































GAZETTE. 





THE RAILROAD 








. 


b Buffalo Re Y. 
The Brown Patent Bridge Tramway Hoisting and Conveying Apparatus, as Applied to the Lehigh Valley BR. BR. Co.'s Docks, alo, 


3 t Back Pier, 52 feet 
Clear Span of Bridges, 180 feet. Cantilever Extension, 80 feet. Tramway Projection over Vessel, 36 feet.~ Height of Bridge at Front, 30 feet. Height of Bridge a c 

; i ini 4 re se li large Railroad 
Unloads and handles 76 PER CENT. of all iron ore received at the Lake Ports. It is the only system that property handles coal with minimum breakage Used by a 4 A A 


and Dock Companies. ° 


‘ land, O. 
Cor. Haminon aA Reiger s Streets. THE BROWN HOISTING & CONVEYING MACHINE CoO. Clevelan 


THE DE LA VERGNE REFRIGERATING MACHINE COMPANY 


Office and Works: Foot of East 188th St. (Port Morris) New York City- 


MANUFACTURERS OF 


REFRIGERATING «> ICE-MAKING MACHINES 


AND OF 
ANHYDROUS AMMONIA for the Same. 


. D 7 Per Da 
Abou 400 Machines now insuccessful operation, some of them representing the largest machines ever built, Total Capacity about 20,000 Tons ot Ice + 
Send for either Refricerating Or Ice Makino Circulars. 


SPECIAL HOSE FOR STEAM HEATING CARS THE BOYER 
own Railway Speed Recorder 
WESTINGHOUSE AIR BRAKE HOSE. 


Fully Guaranteed. Write for Prices and Samples. 











NEW YORK BELTING & PACKING CO., Limited. 


15 PARK ROW, NEW YORK 


JOHN H, CHEEVER, Manager. 





STREET RAILWAY | BINDING. 


RaILeoaD Gazerre subscribers can exchang | 


compiete files ior any vear for bound volumes 
FEED WIRES AND CABLES f&seysi8 Ses Fit rs 
vipding, which is $2. 


binding is good. 
it dies are not complete, the missing numbers | 
can usually de supplied, at this office, at 1( 
| sents each. 
Sound volumes are supplied at $6eacb. A°- 
dress The Railroad Gazette, 73 Broadway, N.Y. 











Important to Railroad Managers The only Recorder made that gives a 
GUARANTEES, and Master Mechanics. |chart of the run that can be read at 
OBEAPEST. SIBI EY’S | sight, and has a DIAL INDICATOR ¢arried 
* into the CAB so Engineer can see at a 
PERFECTION VALVE OIL. | glance, avy time, what speed he is run 
FEED WIRES manufactured under the abcve Trade) | ning. 


More perfect lubrication insured, and entire 
freedom guaranteed from corrosion of cylinder: 


Mes jens destruction of steam joints by fatty acid . Boyer Railway Speed Recorder C0. 
Ww — L. CANDEE, ars THE OKONITE COMPANY, | In exclusive use sar 50 sativente, 


244 DICKSON S 
H. DURANT CHEEVER, } LIMITED, References and prices furnished upon appli Pe 


Png St. Louis, Mo. U. S. A 
GEO. T. MANSON, Gen’l Supt. 13 PARK ROW, NEW YORK. | 
47 Make exclusive speciahy of the 


TABLES OF AREAS peereeetAimaiememamaa| |) VLAN IRON WORKS 
: i f SIGNAL bat Caeae Vee aren 
loht-Angled Triangles ““"Ss" 


J.C. SIBLEY, 
PRESIDEN’ 


GRAPHITE PAINT. 


ork where the lat- | 


Mark are THE BEST IN THE MARKET. 











(Slopes of \%:1 to 4:1), 





By JNO. McGEE, C. E. 


Prepared to acilitate calculations of end areas of prismoids of earthw 


For Tin or Shingle Roofs and Iron Work. 
eval slope is irregular. Kconomizes labor and insures accuracy. 


| {tis Absolutely Without an Equal. A tin roof well painted will not need repaint- 
ing for 10 to 15 years. If you need any paint it will pay you to send for circular. 
JOSEPH DIXON CRUCIBLE ©0., Jersey City, N. J. 
Road-Master’s Assistant and Section-Masters Guide 
THE RAILROAD GAZETTH, y WM. 8S. HUNTINGTON, 


; : | Revised and enjarged by Chas, Latimer, Chief Engineer, A. & G. W. 0 illu 
73 BROAPWAY. NEW YORK. | trations, Price.s! HE RATLROAD GAZETTE, a er eee 2 ° 4 


UF FALO SEA CO..BUFFALO,N.Y..U.S.A. 


FLEXIBLE COVER. PRICE, 25 CENTS, 





























INDUSTRIAL WORKS, 


BAY CITY, MICH. 





NEW YORK AGENCY 
OFFUTT & CO., 
ner Church and Hector Streets. 


CHICAGO AGENCY 
L. M. SLACK, 
411 Phenix Building. 


THE RAILROAD GAZETTE, 


CRANES, 
WRECKING CARS, 
STEAM SHOVELS. 

PILE DRIVERS, 


RAIL SAWS, 
TURN-TABLES, 
TRANSFER TABLES, 
FREIGHT CONVEYORS. 








One and One-half Yard Shovel. 


Geo, W. Barnhardt, 4 Sutter St. 


MARION STEAM SHOVEL COMPANY 


MANUFACTURERS OF 


BARNHARDT’S PATENT STEAM SHOVELS, WREOKING OARS AND DREDGES 
RAILROAD DITOHERS AND BALLAST UNLOADERS. 


All of our machines guaran 
teed to give entire satisfac- 
tion, otherwise may be re- 
turned at our expense. 

— = nena, 

otograp catalogues an 
iscounts address 


Marion Steam Shovel Co.. 
595 West Centre Street 
MARION, © 


San Francisco Office 





Barnhardt’s Patent Ballast Unloader. 





JOHN SOUTHER & 


EXCLUSIVE MANU FACTURERS OF THE OTIS 








Patent Steam Excavators, 
WITH CHAPMAN'S IMPROVEMENTS AND DREEDGES. 


DREDGES & SHOVELS 


STEAM DREDGES. 
STEAM SHOVELS. 


—-FOR ALL PURPOSES. 


Bucyrus Steam Shovel & Dredge Co., 


BUCYRUS, OHIO. 











CoO., BOSTON, MASS hee OREDGE CO., 


- 2 
: 2 
if 1 

: gs 
é¢ a) 
eE i¢ 
$5 é 
*% g 
igs 35 
ch “4 
(3 5? 
if HF 
2 ae 
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37 State Street, Albanv, N. Y 





STEAM EXCAVATOR AND DERRICK CAR 
Aside from Our Standards (Nos. 1 and 2) we Bulld Wachines of Special 
Design, or from any Drawings Furnished. 


VULCAN IRON WORKS CoO., 


TOLEDO, O., 
LITTLE GIANT EXOAVATOR.” 











Wt. 20 tons; ' re ecietie well adapted for all contract Manufacturers of 
Cap. 1,500 work. D 

sabia guste redges and 
per day. Excavators. 


Boiler Frouts and 
Railroad Castings 


Our’ CIANT”’ 


oe 


e Weight, 40 18: CA 


pacity, 2,000 cubic 


yards per day 





oe LOCOMOTIVE STEAM GAUGE 


SPRINGS MADE FROM 


Special Seamless Drawn Tubing 


The ONLY I tive St Gauge made 
where the Movement, Springs and 
all Moving Farts are De- 
tached from the Back 
of the Oase. 


Y Case Fitted with our Pateni Elastic Packing to Prevent 
Dast and Moisture from Entering Gauge. 


we 





\q 
\ 
\ 





Tarte 
-* = 


iN 


Ez 4 
Y 
64 


The Ashcroft Mfg. Co. | 


Haak Drilling and Air Compressing 


IV] ACHINERY 


TUNNELS, QUARRIES, MINES, RAILROADS, 


And Wherever Ore and Rock are to be drilled and blasted. 


RAND DRILL CO., 


NEW YORK, 


Monadnock Bullding, Chicago; Ish- 
Q.. 











23 Park Place, - 


Branch Offices: 
peming, Mich.; 1316 18th St., Dewwver; Sherbrooke, P. 





Offea, 111 Libartw Street. New Vork City. 





Canada; Apartado 830, Mexico City. 





SPEHEOLIAL NOTICE£. 








Twe Readeeens photo-engraved display sheets en- 
titled: 


Recent Improvements in Air Compressors.” 
“ Recent Improvemests in Rock Drills.’ 


Mailed free to any one who will cut out this ad- 
—— and mail it to us with his name and 











j address. 
; The Ingersoll-Sergeant Drill Co., 
SEe2Ve Wo. 10 PARK PLACR NEW VORK. 
BRANCH . OFFICES : 
li4a Queen Victoria St., Lonoon, E.C., ENG, 100-104 W. Washington dt., Cutvaey, ILL. 


201-203 C rath St., Boston, Mass, 610 N, Fourth St., St. Lovis, Mo, 





CAN. 


MONTREAL, 
26S, Water St., CLEVELAND, O. 





208 St. James St., 
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ILLINOIS STEEL COMPANY 


and Steel Merchant Bar; Nails and Rail Fastenings; Light “T” and Street Rails; Steel 
required chemical composition; Iron or Steel Car Truck Channels; Steel “I” Beams and Structural Shapes, 


Rods of any 
Rolls for Standard Sections and 





(Oct. 14, 1892 


~ Man ufacturers of Bessemer, : 
Foundry and Mill Pig Iron, 8 ie- = 

e)\ and Ferro- anese ;elron 
Falter Slabs, Billets and "Wire 





step eee nen, coe!’ BESSEMER STEEL RAILS 


om 8 TO 100 
This Company owns and aus ‘aa an namely: NORTH WORKS and UNION W 


JOUAN L YALE, General Sales Agent, General Offices, 


“Rookery,” Chicago, ll. 


Milwaukee (Wis.) Office, 


LBs. PERF 
ORKS, Chicago; SOUTH WORKS, codh pose jut WORKS; MILWAUKEE WORKS. 


New York Offices, 46 Wall Stree: 


iSi N. W. Ins. Building. D. E. GARRISON & CO., Agents, St. Louis, Mo. 





THE .SPRINCFIELD IRON 


an 
? CHICAGO OFFICE : 
710-711 Phenix Building. 


IRON AND STEEL SPLICE BARS. 





COMPANY, 
a» | KH In 


ST. LOUIS OFFICE: S 
- 


125 and 127 Laclede Building 


Track Bolts, Merchant Iron and Bar Steel, 





S. 'T. WELLMAN, Preside H. WELLMAN, Superintendent. 
8. H. CHAUVENET, Vics: ‘Presiden RICHARD PETERS JR., Secretary. 
HN P, "GROZER, Treasurer, 


WELLMAN IRON & STEELCO. 


——MANUFACTURERS OF— 


Highest Grade Open Hearth Low Phosphorus 


SITEEL PLATE 


For Fire-Box, Flange and Boiler Purposes. 





PLATES UP TO 126 INCHES IN WIDTH. 





GENERAL OFFICE AND WORKS, THURLOW, DEL. CO., PA. 


CHICACO, ILL.: 
656 THE ROOKERY. 


E. W. CRAMER, Agent. 


NEW YORK, N. Y.: 
7 NASSAU STREET. 


J. H. BELCHER, Agent./COOLBAUGH & POMEROY, ““"“ cers, ““” 29 Broadway, New York. 


CHARLES HU STON, Lig: st. A. F. HUSTON, Vico Prem. HUSTON, Gen. Man. 
. B. HAINES, JR., Sec’y. . HU MIPTON, a 


LUKENS IRON & STEEL CoO. 


ESTABLISHED 1810. INCORPORATED 1890. 
The First to Make Boiler Plates in America. 
STEBEEBHI: AND IRON YUTLA TES. 
Firebox Stee] Pilates aSpecialty. We Can Koll Steel Circles 116 in. Diameter 
or Rectangular Piates lilt in. Wide. Bange of Thickness, from \ to 1\ in. 


BEFORE PUL' ING 












. 5 
_ ~-c IN: 1 — 


AFTER PULLING. 


K—---241N+42%—--> 
Ultimate, 55,000. Elastic Limit, 34,000. 
Elongation, 42s. Reduction of Area, 62%, 
Phosphorus, 0.03. 





Norristown Steel Co. 





rolling mill castings a specialty. Correspondence Solicited. 


Norristown, Pa. 


Makers oi the best 
quality of OPEN 
HEARTH STEEL CASTINGS of every variety up te 35 tons in weight, solid, 


free from blow-holes and equal to the best Steel Forgings. Rolls and al! STE E LS 


Works: Coatesville, Pa. 


Boiler, 
Locomotive 
AND 


Smoke Stack 


Philadelphia Office: Rooms 62 & 64 Bullitt Bldg. 


Siemens-Martin SOFTNESS, 
DUCTILITY 


















CAMBRIA STEEL RAILS. 


HEAVY FAILS. LIGHT RAILS AND RAIL FASTHNINGS All Flange perfectly. Any tensile 


STEEL CAR pared = CHANNELS. 


“STREET RAI 
appress: (SY AM BRIA IRON CoO., 


ome 218 South Fourth St., Philadelphia, Pa. Chicago Office: 
Works, Johnstown, Pa./| Phenix Buildings 
pee EE 









QUALITY UNSURPASSED. 
Places up to 100 inches in width. 


STEEL 


ae Ingots, Slabs and Blooms, 
SHOENBERGER & CO., PITTSBURGH, 











ROBERT GILLHAM, Prest. W. W. ALEXANDER, Vice-Prest. M.C. Grunmam, Secy. & Treas. 


E. R, Griz, General Manager and Electrician. 


INDIVIDUAL TELEGRAPH CALL BELL SYSTEM 


Gill-Alexander Electric Manufacturing Co.. Kansas City, Mo. 


Patented and Patents Pending. 


This new pees Jom calling telegraph operators by a ringing bell is a valuable equipment 
ts use effects a saving of expense at many stations, and makes it 


for ——- tel 
co volun.e of business with a fewer agents. All stations may be day 
night offices with & single o tor, and can be reached at any time with absolute cer 


and 
tainty. It is of great value to t e train dispatcher in the economical and safe handling of 
trains. The 


aire Ly one sending, and is continued at the office desired without the 
use of the line he instrument works in the local circuit without interference with 
pp LD BL, o- tery. 
oe tale a ed way has used our instruments since August, 1889, with absolute 
oe are using thems * witk equal satisfaction. It is the only practical 
fedividual 1 Cake Call Bell yet invented. 





We rent the instruments at a monthly renta: and guarantee maintenance, VUomplete in 
formation given on application. Correspondence is solicited. 


METCALF, PAUL & CO 


Make a | specialty of 
SOLID STEEL 
RAILROAD TRACK TOOLS. 


ALSO SOLE MANUFACTURERS OF 
THE PATENT 





SEND FOR OUR NEW CATALOGUE. 0] 
Western Werehouse: 


ith Av. & LIBERTY &t., PITTSBURGH. 64 & 668. CLINTON St., CHICAGO 


THE FARIST STEEL COMPANY #- 








ALETNAIRON & STEEL COMPANY, 


BRIDGEPORT, OHIO, 


Light Section Rails; Refined Bar Iron; Soft Steel Bars, Angles; 


Tees and Special Shapes; Splice Bars; Sheets and Plates. 


AND 
aco? 














Jot Farist, Prest.! Manufacturers of all descriptions of W 
Gro, WINDSOR, Sec, and Treas. moan CAST STEEL, samuenen on 





ELLIPTIC CAR _ SPRINCS 
RAILROAD AND MACHINERY FORGING. Lb 
Cuicaco: Bridgeport, Conn. 8r. Lous: 


SPIRAL AND 


J.8. BREWER, 176 Jackson Street. J. H. WYETH, 221 Chestnut St- 


AARON FRENCH, Chairman. QEO W MORRIS, D. C. NOBLE, 
JULIUS E. FRENCH, Vice Chairman. Gen. Man’r. Sec. and Treas 


THE A. FRENGH SPRING GO. LIMITED 


PITTSBURGH, PENNA. 


Evuptic « Spiral SprRINcS 


OF EVERY DESORIPTION. 





NEW YORK: CHICAGO 
88 Boree!l Bidg. $2 Mason Rida. Phenix Bide 
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WORLD'S COLUMBIAN EXPOSITION. 


















































Halil Automatic Electric Block System on the 
Illinois Central Railroad. 


F TER the most thorough investigation ever made 

into the subject of block signals THE ILLINOIS 
ENTRAL RAILROAD COMPANY HAS ADOPTED THE 
ALL SYSTEM OF AUTOMATIC ELECTRIC SIGNALS 
br the protection of their entire WORLD’S FAIR 
RAFFIC on their eight tracks from CHICAGO to 
RAND CROSSING and four tracks from GRAND 
ROSSING to KENSINCTON. 


THE CHICAGO AND NORTHWESTERN RAILWAY 


lock signaling of their Galena, Milwaukee and Wis- 
onsin divisions, 87 miles of double track, 201 block 
igsnals, and also providing protection for 188 
witches. 


THE HALL SIGNAL COMPANY, 








ILLIAM P. HALL, President. WwW. S&S. CILMORE, Treasurer. MELVILLE P. HALL, Secretary. 
S. MARSH YOUNC, General Agent. Cc. W. BREWSTER, Sales Agent. 
HENRY BEZER, Mechanical Signal Engineer. A. J. WILSON, Sup’t Electrical Construction. 


W. W. SALMON, Signal Engineer. 


General Offices, 50 BROADWAY, NEW YORK. 
Western Office, 340 THE ROOKERY, CHICAGO, /LLS. 
115 THE AMES BUILDING, BOSTON. 





THE RAILROAD GAZETTE. 


THE HALL SIGNAL C0 


HIGHWAY CROSSING BELL SIGNALS 


Are being rapidly installed on all progressive roadg .- 
The proper protection of highway crossings at§ — 
moderate cost is a problem that has long bee 
before railroad managers for solution. 











G) 


THE COST OF MAINTAIN. 
ING THE HALL CROSSING 
BELL SIGNALS IS INSIGNIF- 
ICANT. THE SERVICES OF 
ONE MAN ONLY BEING RE- 
QUIRED TO KEEP A GREAT 
NUMBER OF THESE APPLI- 
CATIONS IN PERFECT EFFI- 
CIENCY. 


THE EXPENSE OF FLAG- 
MEN FOR BOTH NIGHT 
AND DAY SERVICE PLACES 
SUCH A SYSTEM OF PRO- 
TECTION BEYOND THE 
CONSIDERATION OF MANY 
ROADS. 





RAILROAD MANAGERS wishing to make a tes 
of the merits of these signals are requested to notif 
us, when arrangements can be made with them for | 
test of their reliability and economy. 


THE HALL SIGNAL COMPANY, 


50 Broadway, New York. 340 The Rookery, Chicago 
115 The Ames Building, Boston. 
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HE STANDARD STEEL WORKS, 


PHILADELPHIA. 


STEEL TIRES 


Manufactured by an Improved Process, Insuring Solidity. 


WROUGHT IRON CENTRES. 
STEEL TIRED WHEELS. 


Particular attention is catled to the fact that the Standard Stee! Works is making 
under Vauclain’s patents the Only Wrought-iIron Spoke Centre made in the 
United States. This is a perfect forging, and we invite comparative 
tests with other Centres. 

Wheels wil! be furnished with any form of Tire Fastening. 


LN) FEED-WATER PURLFIER 


This device will not successfully _. This water purifier is 











VAUCLAIN’S PATENT. 








now in use 

iandle all waters, but there are a. ! | and on trial on the following railroads; 
none that it will not improve. Ina 
large majority it will demonstrate 


preat economy. 


Wisconsin Central. 
Great Northern. 


Northern Pacific. 
The apparatus can be made at rail- ; Atchison, Topeka & S 


santa Fe 
road shops at small expense. . EWN Baltimore & Ohio. 


A trial is solicited at our expense. We refer to each of them. 


Cut showing Purifier Applied to Locomotive. 


fice: 184 Van Ruren Street. CHICAGO, Ti I. Factorv: 43d St. & Stewart Ave. 


CHICAGO SPLICE BAR MILL. 


wumot £° Wiorris Sellers & Go., si 


MANUFACTURERS OF THE 


New “GREER” Railroad Track Spike and the Celebrated “SAMSON” Bar. 


Fourteen years’ unexam pled success has demonstrated the fact that under all varieties of Railroad Service they will prevent “low joints,” battered ral) 


ends, and in a remarkable degree withstand the test of breakage. More than 10,000,000 Bars in use on 160 different Ratftroads, equivalent to 14.240 miles 
ef track. 





The ** Greer? Rallroad Frrack Spike Is the latest and best spike offered to the Railroad managements of this country and Great Britain. 
A holding power of from one te two tons more per spite than any 5% x 9-16 spike. Automatically sharpened to chisel edze,ltcuts; does not tear the wood 


Gber- Hand packed in kegs—every spike perfeet. Particularly adapted for use on Bridges, Tresties, Frogs, Crossings and Switches. SEND FOR TESTS AND 
YP HOTOGRAPHS. 


Indestructible 





R. B. KF. PEIRCE, President and General Manager. 


THE NATIONAL ELECTRIC HEADLIGHT COMPANY, 


INDIANAPOLIS, IND. 


I'he only powerful headlight for locomotives that has stood the test of extensive use. 
The National Electric Headlight is now in operation on ten roads, among which are: the Vandalia, the Cincinnati, Hamilton & Dayton; the Indianapolis, Decatur & Western. 
1e Queen & Crescent Route, the Monon, and the Chicago & Eastern Illinois. Every engineman who has been behind one of these lights is enthusiastic infits praise. 


The National Electric Headl is advantageously used on passenger and — — on double and single track, It renders any obstacle plainly visible at sufficient distanc« 
0 stop a train, even when running at the highest rate of . An object like a horse ora can be seen half a mile, and a car or a larger object can be seen one mile or more. An encin 
yunding a curve lights up the surrounding coun to such an extent that there is little possibility of of a collision. In other words, it makes daylight for the engineman for sufficient distanc« 
head to enable him to prevent collisions and ts. 

The National Electric Headlight is ap ore light of 2,000 candle power, placed in an easpnary, os case of the usual style, with the ordinary reflector. It is run by a small dynamo placed 


aumediately behind the light, which is supplied with steam by a from the cab, The oo nan fro m his seat can instantly shut off or ' urn on the steam, and thus extinguish or relight tt 
Amp, asdesired, Three years unvarying success in use. “Fond for detailed testimony, description an ‘terms. Trial headlights furnished. ~ 
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R. D: WOOD & CO. tz. | Facts on Varnish. 
PHILADELPHIA, PA, | 


CAST IRON PIPES. | NO, 126,—THE PAINTER. 


HypRAULic TRAVELING Cranes.|_ If you have a good painter, trust 


Hydraulic Granes, Presses, ete. Hydraulic Gar and Freight Lift, |him. If you can’t trust him, dis- 
HEAVY LOAM AND MACHINERY CASTINGS. charge him. 


BROWN & SHARPE MFG. CO., A good painter must be part 


PROVIDENCE, 













‘mechanic, part artist, part business- 
man. 


The combination is rare and not 


We now have ready for distribution copies of our Catalogue and that 
of our associates, Darling, Brown & Sharpe. 


The book has 248 pages, and in it we have described a number of new | 





machines and tools which during the past year we have added to those we | 
regularly manufacture and usually carry in stock. always appre ciated. 
Catalogue mailed to any address without charge on application. 





“YoU PAY FOR THE NAME” Many a painter’s usefulness 1s 


; : hampered because the value of his 
is a common saying about high-priced goods. It d mt 
is true, but you also pay for the best quality, and experience is underrate 


how is it that such a concern as the Mason) Many an equipment suffers be- 


Regulator Company, of Boston, gets its\cause the painter don’t have his 
name, unless by maintaining the excellence of 1 it way 


product ? 


OF ALL att MuRPHY VARNISH Co. 
CRANES Ferticaiass | FRANKLIN MURPHY, President: 


on A lication | 
_— | Head Office: Newark, N. J. 


THE YALE g TOWNE MFG. C0. Stamford Conn. - | Facto Offices: Boston, Cleveland, St. Louis and Chicago, 


| Factories: Newark and Chicago, 
NEW Y CHICAGO. PHILADELPHIA. BOSTO 








THE Q ano C co. The (} anc ( Co. THE Q anv Co. 


CHICAGO AND NEW YORK. Chicago & New York CHICAGO AND NEW YORK. 


ERVIS BIE BLATES 


Wagner Car Door. ‘American Flush Car Door. 


Sets in flush with side of car. Its great merit proven by 
long years of continuous use on thousands of cars. Sold| 
on royalty basis. Blue prints, sample fittings and ony 
particulars furnished on application. 





Sets in flush with side of car. Runs on rollers. Abso- 
lutely tight car ; utmost ease of motion. We furnish the fit 
tings for ‘this door out of refined malleable iron. Blue prints 
sample fittings and full particulars furnished on application. 


WAGNER CAR DOOR CO.,, AMERICAN CAR DOOR CO. 


; INDIANAPOLIS. 
Chicago Office, 323 Phenix Building. ED. J. EAMES, Agent. 
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A Big Bridge by Rail. 


The Hamilton Bridge Co. , 
Hamrton, Can., Oct. 3, 1892. | 
HE Eptror OF THE RAILROAD GAZETTE : 
your issue of the 23d ult. is given a description 
he shipping of a long plate girder of 120 ft., as being 
sbably the largest shipment of the kind ever made 
ail 
may be of interest to some of your readers to know 
even up here in Canada we can beat that record 
newhat. In December of last year this company de- 
ed and built a plate girder swing bridge for the 
and Trunk Railway. It was built complete in the 
ps,—the two girders and crossbracing, and shipped 
erected in one piece. The total length was 134 ft. 
n.; breadth from ec. toc. of girders, 8 ft.; depth of 


lers, 8 ft. 54¢ in., and weight, 138,145 Ibs., or a little 
r69tons. It can beseen at Port Robinson as it was 
pped., J. A. McN1cot, 


Lighting the Sault Ste. Marie Canal and River. 


United States Engineer Lee, | 
Dstrort, Mich., Oct. 8, 1892. \ 
HE Eprror oy THE RAILROAD GAZETTE: 
[ am in receipt of yours of the 7th inst., making in 
ry in regard to the lights at St. Mary's Falls Canal, 
d have tosay that electric lights have been in opera- 
on the canal for several years, and that there has 
en no difficulty in navigating the canal either day or 
ght. 
| presume, however, that you refer to the lights on St. 
lary’s River for the 60 miles below the canal. Forty- 
hree of the lights, that is to say, between Pipe Island 
id Sault Ste Marie, have been established this season, 
1d complete the system proposed by Colonel Ludlow 
i Captain Heyerman, late Engineer and Inspector, 


Eleventh Light House District.- By the aid of these 


ghts many vessels have navigated the river, which 
heretofore was not navigable at night, but it cannot be 

iid that the river is as readily navigable by night as by 
ay. Such condition is practically impossible. Even a 
treet cannot be so lighted as to be as readily traversed 

night as by day. 

It is not supposed that the establishment of the lights 
eferred toon St. Mary's River will materially increase the 
apacity of the canal, but it will diminish the length of 
elays in proportion as the vessels avail tt.emselves of 
he improved condition of the river in regard to naviga- 

lity at night, because it will distribute more uniformly 
he time of their arrival at the canal. Heretofore they so 
med their upward bound voyages as to reach the canal 
rom below before night, and if arriving at the canal, 
ound down, with less than three hours of daylight be- 
re them, they were locked through and then were com- 
elled to wait until next morning before proceeding. 
he canal will be reliered to some extent, because the 
essels will not be “ bunched” as formerly; but we are 


not able yet to estimate the effect of the improved con- 


litions, 


O. M. Por, 
Colonel Corps of Engineers, 
Bvt. Brig. General, U.S. A. 
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Some Remarks on Car Couplers. 
To THE EDITOR OF THE RAILROAD GAZETTE : 

Permit me to bring to the notice of those contempla- 
ting the selection of M. C. B. couplers a few of the points 
essential] and necessary for the make-up of couplers that 
will perform the labor expected of them. 

In the October number of the Railway Master Me- 
chanic appears an article which in some respects is much 
in error as to what is actually required. In the last por- 
tion of the sixth paragraph the writer makes the fol- 
lowing remarks: “‘ To provide for simplicity and cer- 
tainty of action it is desirable that the appliance for un 
locking the coupler should be made to pertorm this 
function”—that is, open the knuckle. 

I do not hesitate to say that any device for opening 
the knuckle from the side of the car by means) 
of the uncoupling mechanism cannot be a suc- 
cess, I have taken the liberty and time to look up| 
their service records, and am obliged to say that devices 
of that kind are such utter failures in the performance 
of their duties that it is doubtful if any other device 
aside from the action of a spring can be made to do the 
automatic act. 

The writer has also concluded that when the auto | 
matic action is to be performed by the trainmen the | 
coupler is not an automatic, or a very safe one. There 

are many times when cars afe thrown for shifts under 

speed. In this event the couplers should depend en- 

tirely upon automatic action and prevent danger to 

trainmen performing the hazardous labor. It is also a 

positive fact that the chain connections of uncoupling 

devices fail from some cause or other to remain intact 

any length of time, which is not well adapted to pre- 

vent the boys from going between the cars; therefore | 

is it not about time to take an advanced step in the art 

of couplers and their selection ? 

In reference to the heads breaking off and falling on 
the track the best remedy in this respect is to select 
such equipments as will obviate such dangers. They 
are now on the market. Why not use them? This 
would be the cheapest and most satisfactory way out 
of the wreck. 

The whole subject comes down to one focus point; 
of what value is a coupler if it has one very weak point 
which necessarily will kill the rest if the bad feature is 
not removed? Hence the necessity of bringing the 
couplers up to a standard that will have no parts easily 
detached, broken or made inoperative. In all my ob- 
servations up to date there are but three couplers which 
have ventured to displace the weak features of chain 
connections by devices which will remain intact. How- 
ever, we are perpetually bombarded by those who have 
no such devices, or by journals which have failed to look 
iuto the matter sufficiently to know a weak point from 
a strong one when they see it. 

Since writing the above I have seen seven couplers 
out of 12 of the latest improved chain connected M.C. B. 
type, which were disconnected from the couplers and 
three of the devices lost entirely. They were new cars 
and in service about 30 days. w. 


The Servis Tie Plate and Spike-Shearing. 
New YorK, Oct. 6, 1892. 
To THe Eprror oF THE RAILROAD GAZETTE: 

In reply to the letter of Benjamin Reece concerning! 
the Servis tie plate, in which the series of attacks against 
me by the Q & C Co. is continued, I would state that the 
shearing of the Servis tie plate in June 1891, on the 10-- 
curve on the Western New York & Pennsylvania Rail- 
road at Rochester, was reported to me at that time by 
the Division Engineer of the road orally. A recent 
letter from me to that gentlemen in regard to the details 
of this matter was answered as follows : 


Western New York & Pennsylvania | 
R. R. Co., Rochester Division. > 
RocHester, N. Y., Sept. 24, 1892. | 
James Churchward, Esq., C. E. 

Dear Str: Regarding the Servis tie plates used on 
this division by your request (while you represented the 
Servis people}, at the end of the leaa rails, at the 
heel of the split switches, I would say that they 
were a failure. In every case the spikes were sheared, 
and generally the pas buckled or broke ; they have all 
been taken out I think. The Servis plate is an excellent 
tie preserver, but where there is considerable pressure 
exerted against the gauge side of the rail they should be 
supplemented with a rail braceto save the spikes. In 
the case of the heel of split switches this cannot be done 
If your C. A. C. plate will stand this test and not break 
in two at the rib, and retain this movable joint to gauge, 
you have something that all maintenance of way men 
will appreciate. Regarding the shearing of spikes on an | 
extremely sharp lead of one of our switches, [ cannot | 

ive any definite particulars as recent changes have ob- 

terated any evidence that would be trustworthy. 


My only object in requesting the insertion of this let- | 
ter is to justify the good faith of my statements and 
reports to the Q & C Co., in consequence of the accusa 


communications in your paper by that company. 


tance. JamMEs CHURCHWARD, C. E. 





RocueEstTer, N. Y., Oct. 8, 1892. 
To THE Epitor OF THE RAILROAD GAZETTE: 
Quoting yours of Oct. 6, in which you state “that 
hereafter you will publish nothing with regard to this 








C. R. Newer, Division Engineer. 


| The Q & C Co. informs us that Mr. Reece had reported 
tions of malice and slander made against me in previous 
| spikes in the lead of the switch which Mr. Neher men- 

In future their attacks upon me will remain unno- | 
ticed, as persona! differences can have no public impor- | 
| saw that report weeks ago. That company also informs 
lus that it received an order for tie plates from the 
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| ae oe 
| parties interested,” it would have been well if you had 
| taken this course at the outset. Inasmuch as I have 


been brought into this discussion without a hearing, or 
tomy knowledge until after publication, and nave been 
made to appear in an equivocal light, I would thank you 
also to give me a hearing. 

The statement made by Mr. Churchward, and printed in 
the Gazette, regarding shearing of spikes with Servis tie 
plates in June, 1891, on 10° curve at-Rochester, on the W., 
N. Y.& P. R. R., and ascribed as emanating from me, is 
false. We have never had such an accident, and I have 
never made such a statement. I did put some tie plates 
to a severe test on a sharp curve, which necessarily had 
but a little elevation—a switch Jead in our yard here. 
The spikes eventually cut under the head to such an 
extent that the plates were taken out. As the plates 
covered so much of the ties that there was no room in 
the heart of the ties for additional spikes, the plates 
were single punched. At the time the plates were 
removed none of the spikes were cut entirely in two, as 
it would have been simple negligence to have let them 
go so far, and no accident resulted. 

I also, at Mr. Churchward’s request, while he was 


| with the Q & C people, used some of the plates at the 


end of the switch leads, at the heel of split switches. 
The spikes in every instante that I have knowledge of 
were sheared off in the course of from two to six 
months. 

This much I have stated to Mr. Churchward and to 
representatives of the Q & C people, and no more, This 
is the substance of this matter so far as I am concerned, 
I dislike very much to be made a catspaw for either 
party. C. R. Newer, Division Engineer. 


To THE Eprror or THE RAILROAD GAZETTE: 

You will please note that the statements in Mr. Neher's 
letter concerning the Servis tie plates are in substantial 
agreement with the report made by me to theQ &C 
Company, July 1, 1891, which was submitted to your 
examination, and upon which I predicated the conclusion 
stated in my communication of two weeks ago. 

For a proper appreciation of the matter I will say that 
some two years ago [ had become so forcibly impressed 
with observed performances of the Servis tie plate where 
railroads had substituted them for rail braces that I 
advised the making of careful tests in order to ascertain 
their theoretical value in preserving gauge on curves, 
etc. 

A series of exhaustive tests, extending nearly a week 
were conducted by R. W. Hunt & Co., at the [llinois 
Steel Co.'s works in Joliet, Ill., the results of which 
showed a theoretical value far beyond my expectations 
which led me to make further personal examinations of 
plates so applied in order to secure data for a determina- 
tion of the value of same in securely holding the rails 
and preserving the gauge on curves. This examination 
fully confirmed and even emphasized the conclusions 
which bad been theoretically derived and I wrote a num- 
ber of letters broadening o=r_ claims as to the value of 
the Servis tie plate in this regard. 

It was at this stage that the report of the alleged 
Rochester accident reached us and I started the same 
day to thoroughly examine the matter. After full in- 
vestigation I reported to the Q & C Company that the 


' abrasion, not shearing, was only what could have been 


expected from the nature of the application, and in con- 
clusion stated that I would in no measure abridge or 
modify the advanced claims which I had made. On the 
ten degree curve the abrasion, as admitted by Mr. Neher, 
was about the same as would occur with tough oak ties. 

The punching for spike holes in tine plate up to this time 
was wide and open, not having been designed for the 
severe applications which have been since recommended. 
Abrasion is the result of motion, the direct pressure with 
out movement showing no effect on the spike. This led 
to a narrowing up of the spike holes so that spikes will 
engage the rail flanges without play, since which time 
the abrasion of spikes has been much less than would 
occur with ordinary oak ties, and in many cases has been 
eliminated entirely. 

In hundreds of applications, particularly on the lines 
west of Pittsburgh, which has been more especially 
my field of operation, I know of no instance among the 
very few complaints ever received where investigation 
did not reveal a local cause for same, which was easily 
and satisfactorily corrected. 

We could publish many letters of strong approval 
from strong men, but this controversy has certainiy 
gone far enough and we much prefer to give reference to 
such as are interested in the matter. 

BENJAMIN REEcE, Engr. Q & C Co. 

[Mr. Churchward’s letter was submitted to Mr. Neher 
and to the Q & © Co. The replies are given above 


to them the essential facts as to the abrasion of the 
tions, and had investigated and explained the local 


conditions which caused this abrasion. Indeed, we 


Western New York & Pennsylvania as late as July 26 
last. This was for the wide plate, the narrow one, 3§ 
in., having previously been used. It will be observed 


unfortunate discussion without first submitting it to all that Mr. Neher speaks of the “shearing” of spikes as 
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Fig. 3—Cross-Section throug! 


having been a gradual process, tak- 
ing place in from two to six months. 
We have no object in helping or in 
injuring the progress of any one tie 
plate, and therefore while we are 
glad to publish facts which will help 
engineers to arrive at a correct judg- 
ment, in this as in all other matters, 
we cannot permit our columns to 
be used asan arena for the conflicts of 
rival manufacturers, therefore this 
discussion now closes as far as the 
Railroad Gazette is concerned.— 
SDITOR RAILROAD GAZ TTE. | 








Central Station at Twelfth Street, 
Chicago, Itlinois Central Railroad. 


[WITH AN INSET. } 





The present Central Station at the 
foot of Lake street, Chicago, which 
has been occupied so many years by 
the Illinois Central and Michigan 
Central Railroads, is at present the 
only large relic remaining of the great 
Chicago fire, the limestone of the 
walls still standing showing where 
their faces were melted away by the 
intense heat. The project of a new station has been 
often contemplated, and during the fall of 1891 a genera! 
ground plan was decided upon, and both the owning 
roads named several arehitects of Chicago, Boston and 
New York to prepare sketches for a new station. The 
plans submitted in this competition by Mr. Bradford L 
Gilbert, of New York, were adopted by both roads ; but 
on account of the failure of the companies to agree on 
«ntside questions the whole scheme was finally aban 
coned, and the Illinois Central had to decide for itself 
upon a loeation elsewhere. 

[n the early spring of this year the location at Park 
T’ow, at the extreme south end of Lake Park, and run- 
1 ng through to Twelfth street, was decided upon, and 
the eutire problem was placed in the hands of Mr. Gil 
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Fie. 4—Cross-Section through Women's Waiting-Room Lo ‘king, South. 


bert for solution, with the help of Mr. Wallace, Chief | pier, the couapany owning but a small strip of land west 


Engineer of the road. 

A study of the general track plan ctig. 8), will show at 
a glance the difficulties to be overcome at this location. 
The location of the tracks, in the first place, was fixed 
by the yards beyond and the spurrunning out on the 

























e. Fig. 8—Plan of Tracks, Illinois Central Station, Chicago. 





of its right-of-way; consequently it was necessary to build 
an overhead structure, extending over eight tracks and 
containing the general rotunda and waiting rooms. It 
will be noticed that no two columns under this overhead 
structure could be placed on a straight line, north and 
south. In consequence of this the entire weight of the 
columns, heavy rotunda trusses and floor girders was 
necessarily carried on initial points, in some cases over 
40 ft. apart, and in all cases at least 7 ft. from track 
centres. It would have been almost impossible to have 
carried the weight of this portion of the building on in- 
itial points and the office portion of the building on sep- 
| arate foundations without danger of uneven settlement, 
| even if this plan had been thought desirable, so that the 
ventire weight of the superstructure throughout the en- 
| tire building, varying from 10 tons to 750 tons at vari- 
|}ous points, has been carried entirely on initial points, 
and no walls or foundations other than these exist. 

To provide for these weights, and to avoid any settle- 
| ment, one of the strongest and most substantial foun- 
| dations ever constructed in Chicago has been made, 
| over 2,000 piles having been used under the masonry foot- 

ings sustaining the columns above. These piles in some 
cases are in clusters of 75 and carried down at an aver- 
| age depth below city datum of about 50 ft. Besides the 
difficulties encountered in driving piles through the 
“made” ground, the result of tilling with débris from 
the fire, old bulkheads were encountered at the original 
lines of the lake breakwaters, as well as large amounts 
of rip-rap, and directly under the tower a spur of the 
| eight foot water main from the new ‘‘ four mile ” pump- 
jing station in the lake, and which had to be 
| bridged over below city datum line. All sorts of dé 
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hed whilk excavating for the building, stairs have been provided for emigrant pas- | the building, will stillform a most effective feature of 
ipporting the columns, from | sengers. They lead either to Twelfth street or to the | the interior facade. Three rapid running elevators, also 
copper and silver coins to a | emigrant rooms over the baggage rooms, ard also to the | fireproof stairways, are provided to the upper eight 
he report on the test borings was general rotunda, waiting rooms, and offices overhead, as | stories of the office building, and also a waiting loggia 
Sooy Smit he architect had athor- shown on fig. 7. on the ground floor in charge of a clerk, for persons who 
| expert engineer, familiar with The subways are finished on the sides with glazed tile may desire to transact business with any of the officials. 
ike a personal examination of every 6x12 in. in light cream color, the backing being thor- | This loggia is provided with seats and an open tireplace, 
rable importance in Chicago, and make oughly protected by a water-proof seal from dampness | and made comfortable and convenient. Instead of going 
n the foundations used, the general or moisture. The arches of the subway are of patent upto the varionu ffices, messages can be transmitted 
und the present condition of the glazed tile, arched and groined, while the floor will be of | through pneumatic tubes and auswers received here. 

say, it was found that very few light marble mosaic, and the stairways to the platforms South of the general rotunda (as shown by dotted 
excepting very short lengths of the same material, excepting only the steps, which | lines on fig. 1) is the trainshed, 135 «600 ft. Under 


ractical service) with one ex- will be of granite. With good electric light, these sub- | the office entrance 
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e and baggage room thereis a large 


cellar containing the heating appar 
atus, elevator plant, and electrical 
jlant for both meandescent and ars 
ights 

On the second story (as shown on 
ig. 2) are the waiting and administra 


on rooms The entrance loggia at 


the head of the stairs, about 50 ft. 


Co | i ala ye = q 0 cal Oe ge wa. square, with floor and side walis of 
cm 


narble mosaic, is reached either from 


he carriage court or from the outside 


= ; t \ staircases already referred to. Open 


ng from this loggia is the grand ro 
unda 100 ft. wide, 150 ft. long and 75 
high, domed, without a single 
olumn, but spanned by huge arches 


veavily ribbed with panelsand groins 


forming the roof and making one of 


the largest waiting rooms in the 

» a —— q i <i ao — ountry. rhe entire east end and the 

. * n upper portion of the west end and 
; 

’ | - south sides will be lighted through 


—-_ 1" 





inted glass Che floor of this room 


} 


will be covered with marble as well 


as the side walls fora height of over 


| 12 ft.. in shades of red (as shown on 


é ross section, fig. 3). Outside galleries 
i and staircases from the rotunda are 
| - provided under cover to reach the train 

ee 

. platform 
| At the easterly end of the grand ro 
i tunda a bay window 2 ft. x 5O ft. is 

provided, over the parcel room and 
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say Delvar 
‘ I 
—23% ———S 
wer of one building had been 
ted g piles and had stood without ap- 
set t, although the other portion of 


y 1 settled considerably. In cases 





spread footings” had been utilized, 
urdly an exception among the buildings ex- 
neve settlements had oc curred, 
ul featu i this station is the provision of 
lea ght subways, to enable passengers 
h the strects from the platforms without the Fig. 7—Cross-Section, Snowing Stairs Leading to West End of South S 
ty of passing through ntunda and wait- 
ms erhead. Figs. 1nd 7 and also the general | ways will be free from most of the usual objections to | departments Phe 
g.1,)s y these subways in detail. The one on/such passageways. The tracks overhead are sunken | floor, are located \ 
h, or Park Row side of the building, will also | and inside of an iron girder so as to make as few steps | ingrooms. The uy 
ed in connection with the suburban service. | as possible necessary. fireproof storage 
present site at Lake street will be used event- At the Park Row side of the building a carriage court The exterior of 


r suburban trains, and for these trains Twelfth | and open loggia is provided about 80 ft. square, divided | pective sketch) is 
will be a way station. There will probably be | as shown on fig. 1, with 16 ft. driveway earried through | Milford (Mass.) pir 
rms north of this station ' to the baggage court on the Twelfth street end of the | Row entrance beii 
the end of Park Row a very wide outside stair- | building. The side walls and partitions of this carriage | above is construct 

ff granite (as shown on the perspective sketch), | court are of granite and light, speckled, buff Roman | same color and 
anged for access to the waiting rooms, which are | brick. Opening off the waiting loggia are the ticket | match. The roofs 
above the tracks. There is also a staircase in the | offices, and the Pullman, Wagner and telegraph offices ; | roofing tile. 
age court gia, which is 25 ft. wide. Under this | alsoaccess to the baggage room for passengers who may All metal expose 

e staircase at Park Row, with special ticket win-| desire to claim baggage. By this passage passengers | entire material a 

and staircases, a large suburban waiting room has can reach the train platforms without descending the | tended to be first « 

provided with separate entrances Lo the suburban | stairs if they so desire. was first broken it 
forms. Another feature of this general ground plan is the of- | started the latter 


, ao 


shown on fig 


ews stand, as a special outloox for 


passengers, giving a magnificent and 


inobstructed view of Lake Michigan 
hrough numerous plate glass win 


lows, fran o represent pictures. 
The seats and divans are located as 
g. 2. 
The women’s waiting room, 0 f 
75 ft. see fig. 4) will be paneled for 
nearly 10 ft. in height and finished in 


white enamel, with a floor of white 


marble mosaic. There is a generous 
smoking room opening off the grand 


rotunda and into the clear story of 


i ’ 
| the carriage court The toilet accom 
| 
modations are spacious and first class 
every detail the floors and parti 
. > : 
; ¢ tions of the rooms being of marble, 
4 ° } 
“ while the very best sanitary fixtures 


re used, and forced ventilation se- 

red Over the women’s waiting 
room, there is a large restaurant, as 
well as private dining rooms for 
officials and employés, reached by a 


gallery at the west end of the rotunda, 


with windows opening both on the 
north side of the building and into 
the clear story of the rotunda rhe 
kitchen and store rooms are located 


in the top story of the turret at the 
northeast corner of the building. 
As shown on fig. 4, the upper stories 


of the general office building will! be 





used for the varioi 


s departments, 
the entire structure being fire proof, 
f 


ynstructed of steel and iron columns, 


rolled beamge, terra cotta floor blocks 


and partitions rhere are tire proof 
vaults on several floors. The halls 


will be of marble. Allofficesare light, 


well ventilated and arranged to meet 
theactual requiremeuts of the different 
» Chief Engineer's offices, on the top 
xhere he has a view of all his draught 
yper stories of the tower are utilized for 
Ibe full height of the tower is 230 ft. 
the building ‘as shown on the per 
erected for the first three stories of 
1k granite, the archway at the Park 
yw 35 ft. wide, while the superstructure 
ed of Roman speckled brick of the 
shade, with terra cotta moldings to 
are made of brown vitritied corrugated 


ito view will be of copper, and the 
nd workmarship throughout is in- 
lass in every particular. The ground 
1 June, 1891, the piling having been 
part of May, and it is expected to have 


\t the connection of the south subway with the wath} Seo entrance, which, although located in the centre of | the building ready for occupancy for railrvad traffic by 
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the first week in May, 1893, in time for the Worlds 
Columbian Exhibition. As has been estimated, th« 
Lilinois Central Railroad alone will, at that time, send 
out and receive 25,000 passengers an hour. 

The cost of this building and trainshed, with the im 
provements in connection with them, will be upward of 
$1 000,000, 


Annual Meeting of American Society of Railroad 
Superintendents. 


The 2lst meeting of this society was held at Hotel 
Brunswick, New York City, on Monday, Oct. 11. There 
were about 35 members present and the following dele 
gates from other associations: From the Master Me 
chanics’, John McKenzie; from the Master Car Builders’, 
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library. The report recommended that the constitution 
be amended so that any railroad man van be made an 
honorary member. This recommendation bas to lie overa 
year. Finally it was recommended that the office of 
lreasurer, which has been well filled by Maj. R. M. 
Sully for several years, should receive a salary, and the 
by laws were amended by the meeting to allow the Ex 
ecutive Committee to carry out this recommendation. 
rhe Peoria Superintendents’ Association sent in a 
communication stating that it has a rule allowing freight 
cars to be loaded to 4,000 lbs., beyond their marked ca 
pacity, and suggesting that this rule be made universal. 
(This subject came up in the meeting of the American 
Railway Association, elsewhere reported.) On applica 
tion from the American International Association of 
















4 
° 
e 
< 
a 
< 
« ‘ —, 
z 
« . 
re) 5 Lae 
Pa 7 aa 
< « 
rat a 
< 
« 
= 
& 
< 
< 
re 
SEATS 
rr 


BALCONY 


RADIATOR 


SEATS 
TRUSS LINE 
$3 
F LERY = 








[Ocr. 14, 18992 


tion of holding meetings at Chicago or Atlanta ought t 
be considered. In accordance with instructions he ha 

sent out inquiries about the standard code of train rule 

receiving, however, only 40 replies. The rules mos 
criticised were numbers 20, 89, 90, 110, 509, 510, 511, 51 

and 521. 

The treasurer reported substantially the same figure 
as those given by the secretary, except that the amoun 
on band at the beginning of the year, $941, leaves th 
total now in his hands nearly $1,500, 

The committee on roadway had no formal report, bu 
presented a paper, prepared by Secretary Hammond, o 
tie plates, the substance of which was that the earlic 
forms tend to rot ties by allowing water to stand in th: 
cavities made by the projections of the plates. The bes 
tie plate is of heavy plate and made with a raised shou 
der for the rail flange and with lugs beneath. This r 
port was received and ordered printed in the proceed 
ings. 

The committeo on machinery, which had been direct« 
to report on compound locomotives, presented a list of 
questions concerning the merits of compounding, th« 
tone of which indicated that the committee was unfa 
vorably disposed toward the compound for general serv 
ice. Thiscommittee presented a letter from the Morto: 
Safety Car Heating Co., telling of the progress made b 
that company during the past year. The Morton sys 
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; | re AFTERNOON SESSION. 
i] Mr. J. J. Turner presented the report of the Commit 
i} é 4 
=. Lt tee on Signaling, which will be found in another col 
| ae ~ . ‘ tp 
j _ umn. Mr. Willard A. Smith, Chief of Transportation 
Y y Exhibits of the World's Fair, addressed the meeting, 
P LLL LL All giving a brief résumé of the present status of affairs in 
‘ his department. He has 18 acres of floor space, the larg 
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E. G. Grieves and R. C. Blackall; from the Roadmasters’, 
W.H. Stearns; from the Train Dispatchers’, I. H. Mc 
Kwen. Other delegates had been appointed, but only 
these were present at the meeting. They were received 
by a cordial vote of welcome. 

The report of the Executive Committee presented the 
following names for members of the standing commit 
tees for the ensuing year : Committee on roadway, J. B. 
Morford, H. B. Chesley (Boston & Albany), D. B. McCoy 
(New York Central); on machinery, John F. Divine, C. 
S. Davidson (N. Y., N. H. & H.), C. F. Spaulding (New 
London Northern); on transportation, F. K. Huger (E. 
T. V.& G.), C.S. Gadsden (Charleston & Savannab), L. T. 
Myers (Seaboard & Roanoke); on railroad signaling (this 
was made a permanent committee), J. J. Turner (P. C. 
C. & St. L.), C. H. Platt (N. Y., N. H. & H.), W. G. Wat 
son (West Shore), The Executive Committee suggested 
that the ample fund of the society now warrants taking 
up the question of giving regular prizes for papers, and 
the establishment of permanent headquarters and a 


Railroad Superintendents of Bridges and Buildings (a 
new organization of which the president is D. J. Travis 
Manhattan, Ia.), it was voted to tender to that associa- 
tion the same courtesies now accorded to the Master Car 
Builders’, et 

rhe election of officers for the ensuing year resulted as 
follows: President, H, Stanley Goodwin Vice-Presi- 
dent, G. W. Beach; Second Vice-President, C. H. Platt; 
Members of Executive Committee, W. G. Wattson, C, 
D. Hammond; Secretary, C. A. Hammond,* Boston; 
rreasurer, R. M. Sully,* Petersburg, Va. (A star indi- 
cates re-election. 

rhe report of the Secretary showed a membership of 
249, from 158 roads operating 121,462 miles. Over 50 of 
these members were elected at this meeting. The Sec- 
retary has collected from members $880; for advertis- 
ing, $722; for annual dinner, $156; sale of publications, 
$6 ; total, $1,764. Theexpenses have been $1,228. The 
secretary suggested that the size of the society now de 
mands more than a one-day session, and that the ques 


est single department on the grounds. ‘The historical 
Tailroad exhibit will virtually be in the hands of the 
railroad companies, the exhibits of the Baltimore & 
Ohio, the Pennsylvania and the Vanderbilt systems 
being the main part of it. The Baltimore & Ohio ex 
hibit will be of a general nature and by no means confined 
to that road. The company has sent men to Kurope for 
data, and will build full size working locomotives to rep 
resent the more important types of earlier days. This 
and other features will make the railroad exhibit truly 
international. About 8) locomotives have already been 
entered, including a 100-ton engine. Complete signal ex 
hibits will be made by English, French and German 
manufacturers. There will be at least three complete 
passenger trains from Europe. All the best English 
shipbuilders will exhibit large models of their latest 
vessels. Enineering societies in France and Germany 
will make important exhibits, the latter having 10,000 
sq. ft. The brake companies of this country will ex- 
hibit brakes arranged in test frames as for 100-car trains. 

Maj. F. K. Huger presented the report of the com- 
mittee on transportation, consisting of a catechism for 
the general guidance of officers making examinations 
on the standard code, the preparation of this catechism 
having been directed by the last meeting, This cate- 
chism was read at length and elicited much interest, It 


oe 


{, 189 
ume general nature as those used by the Erie, 
ike & Ohio and other roads, whose work in this 
been mentioned in the Railroad Gazette. A\)- 
ve Ca t make a careful comparison, our iw- 
his one is rather better than any of 
" fore seen. But the committee had not 


at its disposal and presented this asa ten- 
fa The task of making a catechism which 
in it was, of course, 
s admitted that much more work can 


tl ' rect 


eading juestions 


i this report was the principal feature 
Major Huger learned from his circutars 
er cent. of the members wanted a catechism 

i he nself, was prejudiced against the idea 
began his work. Mr. C. D. Hammond opposed 

4 on t ground that men would get together, 


deas enough to pass an examination, 

eva he requirement of thorough study. He 
1 so f the questions as too simple, and cal- 
act from the dignity of an examination; 


2 true idea of the qualifi 
through a long and 
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Ratchet and Gear 


st of a tions. Those in favor of a catechism 
the day »wever. lt was shown that most of 

é s to superticicial answers, prepared by the 
a stolk »py of the questions, were based on the 
that written replies were to be made by the 
it his leisure. The examination of a trainman 


important points from ordinary school exam- 


s, whe the examiner asks only a few out of 
ul thousand possible questions. The committee 
taim to make arigid form. The members of the 
ittee and other speakers testified to the value to 
selves of the work of preparing suitable questions 
standard rules, and Major Huger is now heart 
favor of a catechism. It will serve as a guide, pre 
ng mistakes and omissions by the examiner and 
r time It was voted to adopt the report of the 
nittee and print it, with the catechism, in the pro- 


Zs \ suggestion was made to print the cate- 


n a se] te pamphlet, but it was not pressed as 

to have been. A motion was finally carried to 

the cat ism to the train rule committee of the 

rican Railway Association, suggesting it as an ad- 
to the standard code. 


retary Hammond read a paper describing the pro- 
n of a drawbridge, which is printed elsewhere. 
W.L. Derr, Division Superintendent on the New 
rk, Lake Erie & Western, read a paper entitled 
tes on the Block System,” describing the systems 


ise on the Erie lines, 


By this time it was six o'clock, and the question came 
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up whether a second day's session should be held, a 
number of topics on the programme being still un 
touched; but the members, as usual, had come to New 
York largely for other business and for sight seeing 
and it was therefore voted to adjourn without day. It 
was decided, however, to hold a meeting at Chicago 
next spring, which it is proposed to devote wholly t« 
discussion. The dinner in the evening was succes sfu' 
and much enjoyed, though not quite so fully attended 
as that of last year 


The “Handy” Truck. 


A truck for handling locomotive driving wheels is 
shown in general from photographs and in detail from 
working drawings. It was built and is used in the 
Buffalo shops of the Western New York & Pennsylvania. 
A. Vail, General Master Mechanic. It is called there 
the “handy truck” and was designed primarily for 
handling locomotive drivers with plaintires. It is found 
very convenient where such wheels have to be moved 
any distance from the shop or engine house to the wheel 
lathe, on curved tracks. Itis also found serviceable in 
handling drivers with a broken axle, and for setting 
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the American method, and should contain all rules nec 
essary tothe movement of trains with safety. These 
rules should be expressed as briefly as is compatible 
with a clear understanding of them, and the same word 
should invariably meanthe same thing. In order that 
the code may meet the requirements of our largest rail 
road systems, and at the same time be used on single 
track roads with light traffic, those rules should be first 
laid down which are of primary importance and appli- 
cable to train service generally. To them should be 
added rules for operating double track roads and 
such others as may be required for operating 
roads with exceptionally heavy traffic The primary 
rules, those that eunbody principles which under no con 
ditions can be disregarded with safety, constitute the 
groundwork of the code to be accepted and followed by 
all; while the secondary rules, those which are required 
for the proper conduct of heavy traffic, are to be adopted 
by each of us as our increasing business may require 
them. This isthe only basis on which a code of train 
rules for general use could be founded 

To the matter of expression much thought should be 
given. Every word fairly capable of more than one 
meaning should be defined in the sense in which it is in- 
tended to be used . For the code to be of general 
and permanent value it must not be subjected to fre 
quent alterations Each employe should be so familiar 
with its very language as to be capable of reciting it 
from memory. The rules will then readily recur to bis 
mindin an emergency. [t is for this reason that once 
the language of the code has been so fixed as to be inca 
pable of misinterpretation it should not be changed 
except to conform to accepted improvements in train 
service, and then only after careful consideration. 

In one respect, however, the Standard Code is defi 
cient. It does not recognize improved methods of train 
service [the block system] which have been in use for 
years on our best roads, and which are now deemed es 
sential to the successful conduct of heavy traffic The 
“Train Rules” so called are, by themselves, applicable 
only to the operation of a single track road with a light 




















for the Handy ruck, 


tires, as the wheels have to be taken some distance from 
the shop for thislatter purpose. The truck is not pat 
ented and can be used by any one, and it is so simple 
that the engravings sufficiently explain its mechanism. 

In use the truck is ran up to a pair of driving wheels, 
its frame is then lifted off one of its axles and slid 
under the axle of the drivers, or the drivers rolled over 
the truck frame, and then the frame is again replaced 
on its axle and the drivers raised clear of the track by 
the ratchet and bevel gear shown. All this can be done 
in three or four minutes. 


Uniform Rules for Working the Block System. 


I propose to-day to speak of matters of present interest 
to the members of the Association, relating to the stand 
ard code of train rules. Although its adoption called in 
many instances for a decided departure from established 
customs, the manifest advantage of uniform rules and 
the merits of the code itself have prevailed over all op 
position. ‘To-day it is referred to in our courts of law as 
embodying the best modern practice, and the railroad 
company that ignores it handicaps itself in any litiga- 
gation involving the reasonableness of train rules, or a 
failure on the part of employés to observethem, These 
considerations induced the Association to establish the 
standing committee on train rules, to pass upon ques- 
tions as to the proper constraction and application of 
the standard code and upon suggestions as to its im 
provement. 

. » + Such a code should be applicable to the train 
| service of all roads operated under what may be called 
*Address of President H, 8. Haines, at the meeting of the 
American Railway Association in New York City, Oct. 12. 








tra ftic ‘ I have not 


° brought these matters up to 
disparage the Code What has been accomplished in 
its preparationis of value to that large part of the 
mileage of this country which is single track, but the 
time has now come when the double track roads begin 
to call for recogniton by the Train Rule Committee and 
to ask for a standard set of rules for the protection of 
their trains by methods which do not depend solely upon 
the intelligence or vigilance cf train employés. 

This opens up a new and extensive field of action for 
the Committee, partly well explored and understood, 
partly a debatable ground. It is not surprising that the 
members of the Train Rule Committee, mindful of their 
past experience in formulating and defending the present 
code, should pause and reflect before entering upon the 
far more difficult task before them. It is no holiday 
work for the amusement of their leisure hours. [t draws 
freely upon the time and brains of men who are already 
burdened with reeponsibilities of no ordinary character, 
and it is due to them that we should apprehend what it 
is that we have now asked them todo. Itisto prepare 
aset of rules for the protection of trains by methods 
which do not depend solely upon the intelligence and 
vigilance of train employs. On double track roads those 
methods are intended to maintain safe intervals be 
tween following trains by the use of signals which serve 
to convey certain information to the engineers of those 
trains, ca 

The maintenance of space intervals is no novelty, for 
it has been for years in use upon many ofour roads, The 
appreciation of its value has become so prevalent that 
its more general adoption is demanded, not only by the 
railroad journals, but also in the daily newspapers 
Why, then. does not our Train Rule Committee add to 
the Standard Code *“‘Rules for the movement of trains 
?” Ido not propose to arraign 


under the block system? 
these gentlemen before you to-day, but, being ex-officio 
amember of their committee, to offer without their 
knowledge an explanation in their behalf, They recog 
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nize the necessity for greater uniformity in the operation 
of trains under the block system; they acknowledge 
that the Standard Code shouid include a set of rules ap 
plicable to this system ; they respect the call made upon 
them by the Association to furnish such a set of rules 
and would gladly respond to the call and yet they fail to 
do so. Being rather a looker on than an active par- 
ticipant in their deliberations, I have not only 
observed their situation, | have reflected upon it. My 
conclusion is that their inaction, if I may so term it, is 
due neither to their inability nor to their indisposition 
to codify the ordinary practice in the use of the block 
system, but because they are in doubt as to the suffi- 
ciency of that ordinary practice to provide for the 
normal increase of train service on the roads where 
these rules are more anxiously desired, and because of 
the impending changes in the conditions under which 
the service is to be performed. 

. . . The fundamental principle of the block system 
was that the engineer of a train approaching a signal 
station was to be informed from that station whether 
there was or was not a train in the block ahead of him. 
The next step was to instruct that engineer as to the 
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use he was to make of that information. There was no 
doubt as to the rule which he was to follow when the 
block was clear—he was to proceed. But what was he 
to do when he was informed that the preceding train 
was still in the block? Was heto go ahead or not? The 
safest rule was to stop until the block was cleared. 
But just as increasing traffic became embarrassed by 
the time interval, so the same experience fol 
lowed the institution of the space interval and this 
embarrassment it was sought to remove by such a 
modification of the rule to stop until the block was 
cleared as permitted the following train to enter the 
block with the knowledge that it was not clear. This 
is the broad distinction between the absolute and the 

rmissive block system. The former is not only safe 

ut simple; the latter requires that the rear of the first 
train ina block must be protected by flagmen with due 
regard to the relative speed of the two trains, to the 
curves and gradients of the track and to the distance in 
which the following train can be stopped. I think, 
therefore, that it is fair to say that the permissive block 
system is an improvement on the time interval only in 
this respect: that the engineer of the approaching train 
can be informed whether there is or is not a train in the 
block ahead, 


[ say that he can be informed, but it is possible 
that he may not be informed and, as a matter of fact, 
sometimes he is misinformed. ‘This brings us to con- 
sider the manner in which this informatiou is conveyed 
from the operator to the approaching engineer. . . . 
Whatever differences of opinion there may be among 
experts as to the adoption of the absolute or the per- 
missive block system, they ought to make an effort te 
reconcile their differences so far as to unite in recom- 
mending a uniform system of signals for conveying in- 
formation to the engineer of an approacking train. The 
ciuses for their different opinions are all well founded, 
but they are not irreconcilable. It is true that they have 
become more involved of late through the introduction 
of interlocking switch plants, as I will mention later; 


*but what I wish to impress upon you is that, in the op 


eration of the block system, a code of rules for the guid 
ance of trainmen is one thing and a code of signals for 
conveying information to them is another, and that 
neither should be confounded with the appliances for 
operating these signals. 

For the better understanding of my views as to the 
duty of the Train Rule Committee in this matter I will 
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WORLD'S FAIR BUILDINGS. 
repeat that there are three separate subjects connected 
with tbe operation of trains under the block system: 

First, The rules for the guidance of trainmen. 

Second, The signals which are to convey information 
to them. 

rhird, The appliances for operating the signals. 

The mention of the third subject brings up a matter 
which, by the rules of our Association, has been specially 
committed to the Standing Committee on Safety§Appli- 
ances, to consider and report _— all questions affect- 
ing the essential requisites of devices fo: interlocking 
switches and for block systems; the other two subjects 
being properly within the purview of the standing Com- 
mittee on Train Rules. As the three subjects are some- 
what interdependent, your Executive Committee has 
requested that the two committees shall jointly con 
sider them. 

The information that the block is clear or not clear is 
conveyed to the engineer through human agency, and 
the possibility of error is doubled, or rather tripled, 
by the intervention of two persons besides the engineer. 
He may either misinterpret or disregard the visible sig- 
nals; the receiving operator may misinterpret or disre- 
gard the information which is to control the display of the 


| signals; the sending operator may either transmit that 
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information incorrectiy or fail to send it at all. . 
The block system does not eliminate the element of | 
man fallibility. This defect railroad managers, sig 
manufacturers and inventors are trying to remedy, a: 
it is because our Train Rule Committee 
conscious of these facts that it has _ hesitat 
to indorse the block system as now used. The 
hesitation has been increased by the contest between | 
several systems which have been devised to supplant t 
present system, and which are now in experimental u 
to an extent which promises to simplify the solution 
the problem by an exclusion of that which has failed 
trial. The effort to eliminate human agency begins wi 
the normal state of the signal, whether the action of th: 
operator at that point shall be required to inform t! 
approaching engineer that the block is clear or that it 
not. If he can only give this information under t) 
control of the operator at the outlet of the block there is 
one mind the less to make a mistake. It is for the Tra 
Rule Committee to so determine the normal state of th. 
signal as to reduce the probability of its being misinte: 
preted or disregarded by the approaching engineer, ar 
for the Safety Appliance Committee to determine the ¢ 
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sential requisites of the appliances which shall preven 
the receiving operator from displaying a signal improp 
erly. Going to the other end of the block, we have t 
guard against the transmission of incorrect informatio: 
to the receiving Operator or the failure to send it at a 
The latter contingency may be avoided if the normal stat: 
of the entrance signal can be changed only by the act of 
the sending operator, but the former, the protectio 
against the transmission of incorrect information, is 
more difficult to secure, This man has to determine 
that the biock is or is not clear, and then control accord 
ingly the display of the signal at the other end of the 
block. He determines that the block is clear, first, from 
a notification that a train has entered, next by actua 
observation of its passage. It is not sufficient for hin 
to know that an engine has passed out of the block, but 
also that every car which was attached to that engin 
when it entered the block passed out with it. That som: 
such protection should be required by the rules is within 
the province of the Train Rule Committee. . . . . 
Admitting that the operator at the outlet of the block is 
correctly informed that the block is clear, we have next 
to insure that this information is correctly transmitted 
to the entrance and the signal properly displayed. 

If the rules, signals and appliances for the use of the 
block system can be successfully wrought out to this 
stage then there is yet another step to be taken, which 
shall eliminate the intervention of the sending operator 
This has been experimentally accomplished by severa 
devices actuated by the train as it passes the entrance: 
and outlet of the block, simultaneously operating a dis 
play of the signals required to block the interval which 
it is entering and to deer that which it is leaving; in 
deed, this effect can now be extended to the next block 
behind it, so that the engineer of a following train is 
thereby informed, not only as to the condition of the 
block ahead of him, but also as to the ccndition of the 
block ahead of that. To avoid retardation of the train 
the entrance or home signal has been supplemented by 
the distant signal, and in the system above described 
the entrance signal of one block is [on the same post 
with] the distant signal of the block next ahead. 

Here we seem to have reached the ultimate limit of 
the resources at present available for the protection of 
trains against each other, outside of the efforts of the 
trainmen themselves. There is another step which may 
yet be taken, that of protecting the trains against the 
misconduct or neglect of these very train men, by the 
introduction of appliances connected with the block 
signals which shall strike the engine gong or blow the 
whistle, or apply the brakes, or even close the throttle 
valve of the approaching train, but these appliances 
have not reached such a stage of efficiency as to call for 
further notice in this connection. 

Proceeding on a live parallel with the improvement of 
the block system, there has been a demand for greater 
security against derailment or collisions from misplaced 
drawbridges or switches or at railroad crossings, and 
interlocking plants, developed into marvelously ingenious 
pieces of mechanism, have involved the same questions 
as to rules, as to signals and as to transmitting informa- 
tion to trainmen and to operators that have followed 
upon the development of the block system, and, asa 
consequence, there has come about a complication which 
our Train Rule Committee cannot disregard. On a few 
of our trunk lines a still further complication has arisen 
which will extend with increasing traffic. This is occa 
sioned by the construction of additional running tracks, 
so that the train rules and signals are required to provide 
for running trains on more than two tracks. While this 
is not a pressing want just now, it may well be provided 
forin a code of standard rules for a block system in 
order to insure consistency with that code in the further 
development of such service. . . . I will not 
refer at greater length to the task now be 
fore our joint committee on Train Rules and Safety Ap 
pliances, and hope that what I have said in explanation 
of the difficulties which they have encountered will be 
sufficient to justify their tardiness, and in some measure 
to indicate the course which they must pursue. In your 
criticisms upon their reports, and in your anticipations 
of the result of their work, you should be restricted by 
the same considerations which control them, viz.: that 
our Association undertakes no more than to establish 
the best modern practice as recognized by the majority 


feck 0 cele 


_— 


i 


i ft. above the valley. 


ng spillway 
eautiful appearance when the water is flowing over it, | 
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members and only in those matters in which a 
prac e 18 essential to the best results. One of 
yblen s the development of a standard code of 
es, and this prcbiocs can only be said to have 
tely solved when trains can berun frequently, 
h speed, from start to finish, without time card or 
rd ire against derailment or collision and 
ed o1 by the block signal. 
The Croton Aqueduct Dam. 


neal ten years of agitation and discussion, the 


d essential features of the plans for the new 


pply of New York from the Croton River have 
approved and the work has been put under 
I rhe contract for the storage reservoir 
it the intake of the new aqueduct has been award 
nes S leman & Co., the lowest bidders for 
k, th st of which, as estimated by the engi- 
was t e $4.574,820, and as proposed to be built 

is $4,150,573 
position which was made to the con 
s work at all and which has been the 


it delay in beginning the work, which 


ive been begun simultaneously with the con- 
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which will be for perhaps a few weeks in the course of the 
year, but the combination of masonry and earth, and the 
general rectangular lay-out of the whole concern will 
have more of the characteristics of a mill-dam than of a 
great engineering structure. 

As regards the most important feature of the work, 
the section of this masonry wall, which from the top of 
the rock at the bed of the stream will be about 225 ft. 
high, and will have to sustain the pressure of 167 ft. of 
water, it is compare the final results 
reached by the Chief Engineer with those of other en 
gineers who have given attention to 
masonry dame. 


interesting to 
the subject of 


It is hardly worth while to examine all the various 
plans which have been suggested for this dam, nor the 
plans of dams which have been built for several years. 
[t will suffice to compare the section of the Cornel! Dam 
with the sections of three others, as shown on the ac- 
companying diagram. Two of these dams have recently 
been constructed in India by English engineers, and are 
only about half the dam. The 
third section il,ustrated is the one which was suggested 
for the Quaker Bridge dam by Messrs. Davis, Croes and 


height of the Cornell 





iqueduct itself, has beep, in some re- | Sbunk, the Board of Experts appointed by the Aqueduct 
pro f benefit to the city, and certainly has | CO™mission in 1888 to consider the question. 
f a more thorough elucidation and For the first bundred feet in depth below the water 
principles governing the construction level, which is as far as these four sections can be prop 
erly compared, astwo of them extend but little beyond 
that height, the differences of section are very marked. 
~ At 100 ft. below the water level, the Bhatgarh Dam is 
—— »t 65 ft. thick, the Cornell,Dam and the Quaker Bridge 
- | - ?: - 
| Dam proposed section 74 ft. and the Tansa Dam $7 ft. 
thick. At the level of the water in the Croton reser 
voir the Tansa dam is 17 ft., the Bhatgarh Dam 15 ft., 
the Cornel! Dam 19 ft. and the Quaker Bridge section 
28 ft. thick. 
With reference to this great excess of thickness in 
the plan proposed by the Board of Experts, it appears 
\ Ground lage Jansa 92.0 
; Xx Ground level Bhatgarh -100.0 
\ 
| \ 
\ Ground level Cornell - 12360 
J x ————— ——— 
\ Ground level Quaker Bridge 67.0 
j Rock level Cornell -218.0 
t Se eee 
T take Dam of the Croton Aqueduct, at the C ell Site. 
nes ehow the Cornell dam of 1892: the light lines show the Quaker Bridge dam as designed by the Board 
188 he dotted lines show the Bhatgarh dam, India, 1891; the dot and dash lines show the Tansa dam, India, 1591. 
eat ma dams than could otherwise have been to have been caused by the introduction into the calcu 
sined. Nea every engineer of any prominence in lations of the question of pressure exerted by ice form 
Au vork and masonry construction has had bis ing on the surface of the reservoir. In the Indian dams, 
some through official reports called for by the au- of course, no such question had to be considered. The 
s harge of the Croton Aqueduct, some re- final conclusions of the Chief Engineer of the Cro 
L by pponents of the Commussioners’ plans, ton Aqueduct appear to bave been that the question of 


. im ' nsiderable number of volunteers, several 


vhom propounded theories as extraordinary as they 
ne re be opposition and delay have been dis- 
ntage hat they have caused the location of 
great dam to be changed from the original site at 
ker Bridge, suggested by Mr. B. S, Church, the orig- 
r, as it is beiieved, of the aqueduct scheme, and for 
years the Chief Engineer of the Aqueduct Com- 


ery name “Quaker Bridge Dam” had be- 
so odious the opponents of the project that it was 


med advisal to dispense with it entirely and go 
her up stream toa point in many respects less ad- 
agous for the purposes of the storage reservoir 
h was needed and for the construction of a dam, but 


h, nevertheless, gave opportunity for the creation 
i sufficiently capacious reservoir and for te construc- 
of a dam of somewhat less cost. This site, selected 
er careful examination by Mr. Alphonse Fteley, the 
ef Engineer of the Aqueduct Commission, is known 
he “Corne Site. 
he dam to be built here will unquestionably be an 
in appearance. Viewed from below, 
the bank of the river an 
hen embankment 500 ft. in length, extending from 
point where it is about 100 ft. high. 
raight across the valley, there will then 
a masonry wall 600 ft. long and of a generai height of 
From the end of this wall and 
ending down stream nearly at rigbt angles to the 
of the dam there will be a wall of masonry 1,000 ft. 
g and trom 150 ft. to 5 ft. in height, the face of the 
n steps, and over this wall the waste 
er from the reservoir, when filled to overflowing, will 


posing structure 


re will be seen on right 


hillside to a 


ntinuing sf 


eing bu 


in a foaming cascade. 
Esthetically this dam will not bea greatsuccess. The 
on the Jeft will doubtless present a very 


ice pressure was not worthy of consideration, and con 
sequently the dam is to be built with a thickness at the 
ordinary water level of only two-thirds of that recom 
mended by the Board of Experts in 1888, At 200 ft. 
velow the ordinary level of the water the Cornell Dam 
is 180 ft. in thickness, as against 160 ft. 
by the Board of Experts 


recommended 
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The sectional area of the two plans for the 200 ft. in 
height does not differ materially. rhe difference 
in the distribution of the the Board of Ex 
perts preferring to place the maximum resistance to ex 
traordinary 


lies 
material 
forces at the top of the dam and the Chief 
Engineer putting them at the bottom. 

the horizontal plan. the line 
the Chief the 
cheapest in construction, but it probably will not satisfy 
the extreme 


As regards ] straight 


adopted by Engineer is undoubtedly 


side set 


the 


theorists on either one 


holding 


that an arch curving up stream is best as affording 


some slight possibility of arch action, and another set 


claiming that the toe pressures and liability to over 
turning would be diminished by having the concave side 
of the arch opposed to the water. It is not impossible, 
too, that the genera! public may agree in opinion with 


an old Putnam County farmer who laid down the maxim 


that an arch ought to be built curving up stream, so as 


to “throw the heft of the water agin the bills 
However that may be, New Y« 


its great 


rk is now sure of having 
the 


which 


water supply scheme from Croton com- 


pleted in its entirety by a structure will bea 


credit both to its designers and to the city 


Characteristic Foundations for World’s Fair Build 


ings. 
We illustrate herewith what may be termed typical 
foundations which have been used in the construction 
of buildings for the World's Columbian Exposition, Be 


fore begirning construction the supporting power of the 
grounds was tested by loading platforms with pig tron 
to the we'ght of 1‘ tons to the square foot and by bor 


ing, driving piles, et« It was found for a large part of 


the ground that th 


und was sufficiently anyielding to 
support the proposed loads without resorting to piling. 
In these cases the spread foundations as illustrated by 
four of the accompanying cuts have been used. It will 
be seen that these consist of a platforr. of 3-in. planks 
laid on the sand and a crib work of timbers built on 
this, the amount of timber framing varying in accord 
ance with the load which would come on each founda 
tion. 
The remaining cuts show corresponding examples of 
pile foundations. The piles were driven from 12 to W 


ft., depending upon the character of the soil, and there 


are four piles to each of the principal 


foundation pie rs. 
[t was not f 
of the 


Manufactures and 


und necessary to use any p for some 


ing 


buildings, but for others, as, for 
Arts Building 


spread foundations were used 


example, the 


Libera both pile and 


A New 14-ir. Cibb Lathe. 


The l4-in. Gib 
brought out by Messrs. 


of the 


strated, has been lately 
Rhodes, of Hartford, 


are briefly described. 


athe, ill 
Fiuney & 
~ome 


Conn. features 


specia 
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Power gearing is brought to the front of the head 
block instead of the rear as is usual. By doing so the 
power is applied to the spindle downward and against 
the lifting tendency of the tool in the tool post, thereby 
redueing the inclination to chatter. Contrary to the 
impression that a lathe geared in this manner would bx 
in the way of the operator, inspection shows that it is 
not, and being amply protected by a shield over the 
gearing at the face end of spindle, it makes a clean lathe 
to work with as no oil or dirt can fly from the gearing or 
rub off. 

The feed mechanism is conveyed by sma!! cone pulleys 
of three steps connecting with groove pulleys carrying 
straight and cross belts to the feed rod and is entirely 
independent of the screw and rocker gears which 
only used for screw cutting. This feature will comm« 
itself,as the constant use of the rocker gearing for tur 
ing soon wears them so that they are unfit for good 
screw cutting. The worm of the feed rod runsin a 
reservoir of oil. The too] holder has the range and actio 
of a weighted lathe carriage and by the turn of a screw 
is clamped as though it were one solid piece and nm 
pressure or vibration can loosen or disturb it when 
either at its highest or lowest adjustment. 

The cross feed screw in the carriage is entirely coy 
ered, passing through the centre of the lathe carriage i 
adirect line to the centre of the taper attachment, t 
which it is connected by a sleeve. At the back of th: 
Jathe bed there is cast solid with it a sbelf nearly th 
full length of bed, on which is swiveled the taper baz 
the slide of which is fastened to the sleeve of the cross 
feed screw in such a manner that the pull and resistan 
are allin a straight line. When the taper bar is set at 
its greatest range, which is about two inches to the foot 
in moving the lathe carriage by hand the resistance 
barely felt by the operator. 

A shaper attachment designed for this lathe is an 
elty, and is made to fasten to the table on which is 
taper bar. It receives its motion from a special fac 
plate. It has a stroke of 8 in. or less as wanted, thereby 
increasing the utility of the lathe, especially in sma! 
shops or experimental rooms, combining a lathe ar 
shaper in one tool. It can be attached ready for work i: 
less than five minutes. 

Another special feature is the single belt reversibl 
countershaft, built for this lathe and of novel constru 
tion. By the use of this counter not only is space o1 
main line of shafting economized, but also the expens« 
of belting and pulleys avoided. A latne is much easier 
located if but one pulley is to be placed on the main line of 
shafting, especially in a crowded shop with interfering 
counters, than if spaces for two pulleys were necessary 
as would be required with the common two-belted cou: 
tershaft. 











The Hercules Bending and Forging Machine. 


We illustrate one of the latest forms of a type of ma 
chine which has revolutionized the manufacture of fory 
ings for many purposes and especially in car construc 
tion. The great variety of work which can lx 
accomplished more rapidly and cheaply with suc! 
machine than can be done by hand forging is well il!us 
trated by the engravings showing different forms which 
have been made on the Hercules machine. 

The special features claimed for this machine ar 
that the cost of dies is greatly reduced by means of a 
new method of attachment so that the cost of furnish 
ing the ordinary class of dies is about one-half what 
has been heretofore; the use of back screws which hav« 
been the source of annoyance in other mechines by 
becoming upset or otherwise damaged when subjected 
to heavy loads has been entirely done away with; the 
fault of the dies lifting when the dead point of th 
crank is reached is avoided by placiwe the die much 
further below the centre of the main shaft than has 
been done in other machines; a steel wrist pin is used 





The_Hercules_Forg 
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which is iriy as heavy as the cast iron pin formerly 
nsed,. 

The Hercules Lron Works also build at their shops in 
Aurora, Ill., a double end forging machine and are pre 
pared to furnish a large variety of dies. Some of the 
latter which are of special interest are the arch bar die 
in which the whole power of the machine is brought to 
bear upon the corners of the bar where the bending is 
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Mi } uy Im ples t Forgings 


Work by the Hercules F Mact 


ne;a transom die for turning over the ends of tran 
soms ; a freight car hanger die for upsetting the hanger 
ifter it is bent, and a turn-buckle die for making turn 
yuckles from 1}< in. up. 


Fal! Meeting of the American Railway Association. 
Che semi-annual meeting of the above named associa 


tion was held in New York on Wednesday of this week, 


bout 60 representatives being present. The first 


PME ol et “ill 
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business was the address of President Haines, wh 
will be found in another column. The Boston & Ma 
and the Concord & Montreal have joined the Associati 
and it now includes companies operating 127,000 miles 
road, November 13 was fixed as the date for the gene 
change in time tables. 

The report of the committee on car service which w 
made at the March meeting was then taken up. 1 
per diem question, that is, the subject of settlement 
interchanged freight cars, was not acted upon, | 
the rules to prevent the misuse and diversion 
freight cars, proposed in March, were adopted, to 
put into effect on January 1 next. These rules are 
follows: 


RULES TO PREVENT THE MISUSE AND DIVERSION OF FREK 


CAKS 


1. Foreign cars must not be used in local service, excent 
load in the direction of home. It shall, however, be pern 
ible to send them in an opposite direction to secure a hor 
ward load. 

2%. Foreign cars received loaded may be returned to the r: 
from which they were received, or they may be used for st 
ments destined to points on the line to which they belong v 
another route, in case said shipments cannot be routed via t 
line delivering the cars, provided, however, the deliver 
line makes no demand for the return of the cars to it 

3. When the delivering line desires the return of certa 
foreign cars to it, it must make requests upon the receiv 
line for same, ard if this request is received in time it must 
complied with 

4. A diversion of a cac is hereby defined as meaning the loa 
ing of a foreign car to a point on a road to which it does r 
belong, or viaaline from which it was not received But 
wil not, however, be considered a diversion to load a foreig 
car to an intermediate point on its legitimate route home, or 
a point on a road to which it does not belong, provided it pass 
over the road owning it to reach its destination 

5. Any road diverting a foreign car will be required toy 
to the owners of said car a penalty of $1 for each and ev« 
diversion 

6. lf a foreign car is loaded locally and upon arrival at d« 
tination the shipment is reconsigned, if the reconsignm« 
would cause adiversion of the car it must be transferr: 
under the rules governing transfers, where this can be dor 
witout injury to its contents, and the car returned to the roa 


from which it was received or to the owners Sut in case 
shipment is of such a character that it cannot be transferr 
the car may be run through to destination and the same 





not be considered a diversion 
7. When empty foreign cars are delivered by one line 
connection on requisition of the latter, for return loading 
the road making the delivery, they must be so loaded and 
turned, otherwise they shall be treated as diverted cars 

8. Foreign cars may be loaded with traneferable comma 
ties consigned to any road at a junction point common w 
the road that owns the cars, and on arrival at euch comn 
junction point contents will be transferred, and the car 
turned to delivering road or to owners, at the option of t 
road transferring the cars. If cars, loaded as above me 
tioned, are pot transferred, the line responsible for maki 
transfer will be liable for diverting the cars except as provid 
in Rule 6 


The train rule committee made a report stating th 
its most important business had been necessar 
ae postponed because the members of theicommitt« 
= could not get together, but it suggested the f 
lowing changes inthe standard code, which wer 


? “extra” is substituted for the word “ special 
Form J is made to read * Hold at "ar 


’ 


” the first example reads “* Hold No. 2 at Berlin 
The Committee on Safety Appliances report« 
that it would shortly issue a circular to members 
ne. asking for information on the subject of aut: 


matic couplers and power brakes up to Oct. 

The subject of Interlocking and Block Signal: 
has been under consideration at several sessions of th: 
committee, but at present the committee can only re 
port progress, There have been several conference 
with the Committee on Train Rules, however, and 
Is hoped t 


bring about satisfactory results “in du 
time.’ 

The committee on car service reported that it had sen 
out circulars to Jearn the prevailing practice regarding 
the loading of cars in excess of their marked capacity 
Thirty-two per cent. of the 140 roads replying, operating 
30 ber cent. of the mileage and owning 40 per cent. of th: 
equipment, aliow 4,000 Ibs., and the committee recom 
mended that this be made the rule of the Association 
This recommendation was adopted, together with th« 
following, also reported by the same committee : 


Whereas, The Assoriation at its last meeting adopted 
a recommendation of the Committee on Safety Appli 
ances that all cars on freight trains should be equipped 
with power brakes; and 

Whereas, It is especially important that all cars used 
for the transportation of live stock, dressed beef, fruit 
and other perishable freight requiring high speed 
should be equipped with the best possible appliances, 
this Committee would therefore respectfully recommend 
to the Association the adoption of the following resolu 
tion: 

Resolved, That this Association recommends to all its 
members that all cars used in the transportation of 
freight requiring high speed should be equipped with 
power brakes without delay, and also would urge that 
this matter be brought to the attention of the ownersof 
such cars by the several roads usiag them. 


The rule in reference to the use of the tracks of other 
roads in case of wash-out, etc., was amended by the ad 
dition of the following clause: ‘* In case the engine and 
crew are furnished by the line whose track is used the 
charge shall be $1 per train mile, with no charge for 
fuel, water and engine supplies.” 

The next meeting of the Association is to be held at 


Chicago. The members of the committee whose terms 
had expired were re-elected, except that the Old Colony 
was substituted for the Fitchburg on the Committee on 
| Safety Appliances, 
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The Price Rail Joints. 


rious rail joints illustrated in this article are 
nventions of Mr. James M. Price, of Philadel 
Pa. The Double Girder Joint consists of two plates 
ible iron or cast steel, with feet seated upon 


and their top without contact with the head of 
except middle of the joint. 
ngth is added to these plates by two circular or 
I the 


about 3in. at the 


bet ween 


ul arches placed ties, with an in 

darch so shallow as to only slightly displace the 
at the centre. From arch to arch strong ribs 
side the joint plates, as clearly shown. 





Outside Elevation. 











r eu € sirder Joint. 


served that this joint and its associates 
If, however, it be desired 
f these joints along with tie plates upon 
t would be accommodated to such by making 
supporting bench under the rails of the exact length 
und of the thickness of the tie-plates upon 


ting of the ties. 





ier ties, 


vdijacent ties, The vertical girder or back of these 

plates projects so far over each tie at its ends as 
sure strength at these points, besides its use for 
bolts; it also presses against the web at its inner edge. 
e following test was made of the Double Girder Joint 
Riehle’s Testing Works, Philadelphia, June 25, 1892. 
ha pair of joint plates weighing, without bolts, 44 


rhese plates were attached as a joint to two pieces 
f 85-Ib. Pennsylvania Railroad standard rail 18 in. long 
th the outer ends free. The supports were 


i tested w 


in. apart, although the joint would permit the cross- 
es to be but 12 in. from edge to edge. The load was 
aced upon the heads of the rails of this joint. This 


ut was of malleable iron. The pattern is now being 
o reduce weight without impairing strength, 
believed results as satisfactory for strength 


had with a weieht of 36 lbs, per 


lesigned 
ind it is 
nd toughness can be 


r of joint plates. 


leflection Set Load. 
In thousandths of an inch Lbs. 

ol uM 5,000 

9 000 10,000 

0.3 0.18 15 000 

wey a5 20,000 

33 O16 25,000 

03s OOR 30,100 

M1 009 35,000 

M4 ug 40,000 
050 on 45,000 

4 O18 50,000 

059 OL 55,000 

067 20 60,000 

071 ut 65,000 
; 79 029 70,000 
Os4 033 75,000 

091 040 80,000 

098 wi7 85,000 

107 O51 99,000 

114 060 95,000 
12 065 100,000 


The Spoke Joint, resembling the Doable Girder Joint in 


s use of two arches of metal, differs from it in import- + Sa 1 
In this joint the top of the vertical | ¢XPatiating on the great things that could and would be 


it particulars. 
of the 





plate outside curve 





receives the bolts, and is 
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It will be seen that the attachment of the lower or sus- | the locomotive to hit something, everything ‘ithe 
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wise 


pended arch comes out from the railsas faras the foot of | #¢Te used a cow evidently merely to give definiteness to 


the joint plate upon the cross ties, and that the embrac 
ing ribs contribute much to its support. 

The differs from 
described in this article, especially in the position of the 


| 


Ribbed Truss Joint its companions 


bolts, which bind the two plates together. These pass 
beneath the rails embraced by these plates, and so avoid 
any necessity of drilling the web. It will be noticed | 
that the base of this joint is a horizontal plate deeply 
scalioped for reduction of weight and in order to permit 
a greater strength of the bolts and therefore a greater 
pressure upon the very ends of the rails as wear shall 
occur. From the surface of this horizontal base rise 
piers, which, assisted by slanting ends attached to the 
edge of the feet of the joint resting upon the cross-ties, 
give an 


unyielding support to the bench upon which 
the rails are seated \ plate rises from the 
surface of the lip or jaw which presses, as in the other 
The ends of this 
plate are seated upon the feet of the joint and attached 
tothem. The upper contour of this plate is, approx 
imately, the arc of a circle, rising gradually from above 
the feet of the Stout ribs encircle the top and 
exterior, rising nearly to the upper edge of the vertical 
plate, and, being attached to the whole exterior, con 
tribute great strength to the support of the joint. 

The space in each section beyond the edge of the flange 
and within the joint plate is an allowance for * take up’ 
or tightening as the surfaces ofthe rail and joint shall 


vertical 


joints described, upon the rail flanges. 


joint. 


wear. 





Outside Elevation, 








Top View. 





Price Spoke Joint 


In these various joints, the central thought of Mr. 
Price has been the inquiry where to place the metal in 
volved in bis constructions to the greatest advantage to 
attain with a casting the maximum tensile strength for 
the weight and material. It has also been his purpose 
to discard the slanting support given by the head of a 
splice bar to the inclined surface of the head of a T-rail. 
In view of the constantly recurring fracture of splice 
bars, probably he is right in believing that the grasp of 
the flange, if made absolute and adequately “sup 
ported,” is both more scientific and more promising of 
victory over that perennial trouble, the knocking at the 
joints. 

The weight of these joints per pair will, at the present 
interval between the cross ties, range from about 30 to 
40 Ibs. per pair, without bolts. By narrowing that space 
for those two ties upon which the rails rest, as they 
enter these joint plates, considerable reduction can be 
had in those weights, without impairment of strength. 


Uniform Practice with Fixed Signals.° 





It is said that during the time George Stephenson was 


performed by steam when put upon wheels and driving 
through the country at the rate of * even twelve miles 


attached to a horizontal plate or roof, reaching the web | an hour,” the ubiquitous bird of evil omen, in this case 


vive assured over 


footing 





and lightness, 





if the rail with its inner edge, and supported at each end 
by aslanting foot springing from the foot of the upper 
arch, thus adding a second arch, nearly rectangular, of | for the coo.” 
thin metal tothe curve below it. Meanwhile, the vertical 
plate extends at each end beyond thisin such shape as to 
the ties to the whole joint. 
lhe curyed arches are stiffened and supported by fins | case. 


personified by the conservative capitalist, asked him 
what would happen if the locomotive sbould strike a 
|ecow. The answer was ready enough, “ It would be bai 


Did the questioner, or the great Stephenson himself. 
| realize the fact that this colloquy was the foreshadowing 
| of the special committee on signaling of the American 
| Society of Railroad Superintendents? Yet such was the 
Ic is just this propensity which has developed in 


nd piers, as shown, securing great strength, elasticity | “~pooort of the Superintendents’ Society's Special Committer 


| on Signaling; Mr, J, J, Turner, Chairman, 


his fear), in 


|} nals necessary upon the 


season 


and out of season, w 
railroads and n 


hich made sig 
ecessitated an 


exposition of them and their principles before this soci 


ety. 


ing of some sort mt 


map afraid to inv 


ist have begun with tl 


It is with the greatest reverence, therefore, for th 
prophetic vision of the ** 
| that the committee approach their difficult task. Signal 


est his money 


re first engine 


that ran, for the old methods of governing a steed wer: 


of no avail here. 


it should be needfu 
futile to shout * 
required. 


alike. They hay 
five senses, and th 
any 


Did any one ever 
head up and down 
therefore, natural 


and these will instinctively be made by most men 


whoa” 
So the early railroad men must 
dropped into the use of signs 


unaccustome 
a majority of us 


It were useless to cluck 
driver with the din of escaping steam in bis ears 


| for him to 


to him 


move on 
when a 


to an engine 
when 


, and it were 


stop might be 


at once have 


All men are very much 

e the same muscles, the same 
e same nerve system, so that when 
d thing is to be done quickly 
will do it in the same way. 
hear of a man who would nod his 
to express a negative? There are, 
signs which give voice to a thought, 
And 


there are also unnatural signs, which are those dug out 


of our beads by analysis and without 


naturai inclination 
t is not too 


ine that in the 


wild a flicht of fa 
momentous work of 


regard to 


mans 


ney to imag 
building the 


first railroad, with the cars and engines to run upon it, 


no thought was given to 


the signals th 


at were to be 


used, and that when the first train was made up, the ner 


vous man in his seat 


(now for the first time 


probably really 


appreciating the alarming possibility of cows), and every 


thing in readiness 


for a start, Mr. Steph 


enson, leaning 


mut and looking beck with that air of calm, better-paid 


than-anybody superiority which is the heritage of all 
knights of the throttle, even to this time, the conduc 
tor or general manager or whosoever had to give 
the signal to start, found himself without copy, 


and had to trust to his wits to 


be understood. 
the situation ? 


Ha 


engine, where most men do stand 
hand signal, and in au 


make a si 


rdiy. He was standi 


instant, without 


gn that would 


Is it likely that he gave much study to 


ng behind the 


who have to give the 


hesitation, bis 


hand went up above his head, palm in the airection the 
train wasjto move, and it was brought down energetically 


just as any one of you 
makea peaceable sign to 
What did Mr. Stephenson see ? 
the curve described by the 


moved up and do 
the go-ahead signa 


sign when standing 


engineer to move | 


to-day 
anvone to ge 
Standing 
arm, to his v 
wn. He 
| had its birth 
behind 
mack is to 


would do 


beckon to 


if you were to 
t out of here 
in the plane of 
ision the hand 


forthwith moved out, and 
To-day 
an engine and 


the natura! 
asking the 
him in a circk 


the size of the circle depending upon his distance away 


And certainly the natural and instir 
of signaling ‘“‘stop” is to move 

arms across the lines to be traversed | 
object. These, then, are the natural sig 


an investigation w 
vention in 1883 
on signals, 


as made by the Gene 


through the chairman of 
Mr.James McCrea, these were the signs used 


method 
ones arm or 
"yy the moving 
rms, and when 
ral Time Con 
its committees 


ictive 


by a large proportion of the train mileage of the United 


States. These 


for lamps, bad for 








hand . 
those of train cord, torpedo and whistle. and 


however, 





signa 


some time been settle 


Outside Elevation." 


Inside Elevation. 


together with 
the colors 
ad. They have 





been given the most careful thought by 
competent, and are founded on solid principles. It would 


be unfortunate to change them now even if 


men the most 


they were 


not. as they seem to be, the best that human ingenuity 


could devise. 


In the matter of fixed signals, so called, the standard 


code of the Ame 
silent, passing th 
such things exist. 


‘rican 


Railway Societ 
em by with only the 
And it is in this field 


y is, however, 
mention that 
ot the science 


that the most can be accomplished toward systematiz 


ing and making 


uniform. When railre 


ads made their 


maiden bow to the public, and indeed for a long time 
afterward, the volume of traffic was not so great nor the 
demand for speed so insistant as to either crowd the 
roads or to make i+ necessary to give long notice to the 


engineer when stops were required. 


done toward plac 


side of the road as an admonishe é 
Gradually in this country, rapidly in England, 


ahead. 


ing signals—" fixed 


And, so, little was 
signals” ' 
rof an obstructed track 


by the 


this state of affairs changed, and crowded roads with 


high speeds beca 
met the difficul 
roads or 


with ne 


me the rule. For a 
ty with more 


w and competing line 


tracks on 


time we 
existing 
ss. In England 


long 


the high price of real estate and the costly methods 


construction 
and 


| of 
| desirable, 


other 
The plan adopted was to 


either of the 
methods 


give 


made 


had to 
greater capacity 


se plans un- 
be devised. 
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to tracks already laid and that means 
The block signal system, with distant switch sicnals, 
was followed by interlocking, and later by electri 
locking. Naturally the greatest amount of signaling is 
done upon double track roads, for it is there that crowded 
tracks are found, else the second track would not have 
been built. Such a road, furthermore, has in addition 
toall signaling used on single tracks, some appliances 
peculiar to itself, and some of the double track roads are 
now very completely protected. In fact, the use of the 
different safety appliances of this nation is increasing 
so rapidly that something very soon must be done 
toward the unification of methods and ideas, or we shall 
find ourselves in the condition of the Chinese civiliza 
tion, ers stalized to such an extent that any change wil! 
be too positive, and we shall go along in our separate 
ways, each entirely at variance with the other; and this 
broad and beautiful country of ours will be plastered 
with semaphores of different shapes, colors and sizes, 
and what will mean one thing here will mean 
another 200 yards away. At this day of detouring 
trains over the tracks of another company, and of 
the use of one line of rails by the crews of two or more 
companies, it seems essential that some uniform 
method of conveying the different pieces of information 
necessary for the passage of trains be arrived at. But 
we must bear in mind that while there should be no 
difference in the manner of signaling, there always wil 
be differences in what we may call the degree 
roads will always usesiunals to a ext 
some others, 


fixed signals 


oom 


nt ¢t 


greater 


Ingersoll Milling Mact 


It is a popular superstition, justified, no doubt, by the 
facts and precedents, that when a committee is ap- 
pointed it is its duty to present to the body appointing 
it acomplete and well-digested exposition of the ques 
tion at issue, together with rules for members of the 
parent body to follow in their application of the ideas 
presented. In short, a text-book is desired. In con 
ormity with this superstition and precedents, then, 
there is due from this committee to day a pie into which 
each may introduce a thumb and pull outa plum. But 
where are the plums to come from? Surely the mem 
bers of the committee are not the only cultivators of the 
fruit, and why should those of their raising be the on!y 
ones used? Notwithstanding the delight which the mem 
bers would feel in being handed down to posterity as the 
designers, or at least the compilers, of a universal system 
of signaling, they are by far too modest to undertake 
anything of thiskind. Furthermore, the subject is too 
young to be handled in this way. There are 
with ideas 


too 


mapy men on the subject who ought 
to be heard. There are many good ways to do 
the same thing, The main thing to be accom 


plished by a preliminary committee at this time is. 
after all. to stimulate the expression of the ideas of 
others rather than to advance its own. Isit not better, 
then, that we make a framework for a pie into which 
each member may cast a part or the whole of bis harvest 
of plums? We think apie of this kind will eventually 
be more palatable, although possibly not quite s° soon 
ready forthe table. Our framework, or crust, forthe new 
signal pie we now present for your consideration. It 
consists of the following queries : 

1. Sbould signals be signs of different colors or shapes, 
or sbould they change their indication by a chenge of 
position, or by color and position combined where prac- 
ticable? If shape or position is to be used, how is it to 
be indicated at night? The practice now 1s to use al! 
these methods, and sometimes all are used on the same 
road. 

2. What instructions is it necessary to give by signals ? 
In other words, what shall they indicate? As now used 
these indications are: a, Next switch ahead is—-open or 
closed. 6. Proceed under the rules. No orders. ¢. Stop 
for orders. d. Be prepared to step at a distance of S00 


* Lhe english use etl another called the shunting indica- 


tion, which means practically proceed at a switching or back 
ing up rate. 





to 2,000 ft é and wait for clear signal. f/f. 
for a time, then proceed carefully to the next signal. g. 
Proceed at full speed; there is no train on the block 
ahead; or stop and wait for the block to be cleared. A. 
Proceed at reduced speed and look out for train ahead. 
i. Proceed on a side route." 

3. How shall each of the indications be expressed ? 
Probably the most aprroved methods now in use express 
them as follows. a. By a distant signal placed some 
length in advance of the switch target, and it used of 
almost any and every size, shape and position. 6 and « 
By a train order signal upon the telegraph office so ar 
ranged as to show safety or danger. d. Is ured almost 
entirely in interlocking and is usually of the semaphore 
pattern with a forked blade ; horizontally placed it means 
“The bome signal is probably at danger; be prepared to 


Stop 


is 


stop Placed nearly vertically, “The home signal is a 
safety e. This is the home signal used with ir 
terlocking. It is usually a blade with a square 
end. Placed horizontally for stop, nearly- or 
on some roads quite, vertically—for proceed. 

This is ordinarily a home signalas in / and is 


used in automatic blocking. It cannot be distinguished 


from £ excepting as its position and significance have 
been explained by previous instruction. g. Thisis given 
by the block signal which is placed vertically or neariy 


so for 8 some 


proceed and horizontally for stop. It 


times combined with the train order signal ane must 
then be supplemented with a red hand signal when 
necessary to briag trainmen to the office. A. This is 
also give by the block system. Green is the color and 
with a semaphore an angle 
of 45 deg. to the horizontal 
the position This is a 
signal usel only in connec 
tion with interlocking and 
is a sepirate and sometimes 
amaller semaphore armtban 
the one indicatir ‘ proceed 

ut tull speed. 
1. Does each of the differ 


entindicati tioned in 
theg.ifferent Givisions of the 
second query need a separate 


ns me 


color, position or shape 

5. How should signals be 
placed and how painted ‘oir 
sure their being seen Pres 
eat practice varies widely 

6. In the case of the distant 
signal D should it be used 
to indicate safety with the 
main or high speed signal 
alone, or with the signa! for 
side routes as we lt is 


now generally used with the 
high speed route only. 

7..Given a junction with 
several side lines diverging 
from a main line, how many 
indications are necessary to 
be given? Some roads now 
give but two, one indicating 
main or high speed line open, 


audthe other “Go carefully, 
you are going to be putaway 
somewhere,” while some use 


a signal for each track that 
may be taken. 

8. Is it necessary go to 
as great ex make 
signals plain when they are 





to 


ens to 


used for movements from 
sde tracks or for reverse 
movements on the main 


tracks (that is, for switching 
movenients), as on the main 
line in the right direction 
where they will be approacn- 
ed at fall speed? The prac 
ticenow is to use a less ex- 
pensive signal, though most 
ly conforming to the shape 
of the other. 

9. If 8 is answered nega- 
tively, how is the saving of 
expense to belaccomplished ? 

10. How far can the home 
signal. FE, the train order sig 
nal, B C, and the block sig 


nal G H, be combined? As 

now used BC and G H are sometimes combined, and 
elsewhere G@ Hand E are used in combination. 

11. If nocombinations are made as above, what ar 


rangement is necessary to keep the multiciplicity of sig 


na's from being confusing? 
12. If B, C, Rand G Hare combined how is the indica- 
tion H to be given without confusing home and distant 


signa! indications, and how is it to be given on the inex- 
pensive signals referred to in the eighth query 

13. Is it safe practice to use the block signal without a 
distant signal. We believe blocksignals are now rapidly 
being reinforced with distant signals at al! 
places. 

14. Having in mind that speeds of 100 miles an hour 
are discussed as probable by eminent authorities, and 
that high speed freight trains are upon us, how far in 
advance of the danger point should an engineman re 
ceive notice to stop? Present practice requires from 800 
to 2.000 ft. with fixed signals. 

15. How is it to be made sure that operators and lever 
men will uniformly give the propersignals? This is now 
accomplished by interlocking the levers with each other 
and in some instances with the towers on either 
tbat only the proper signal can be actuated. 

16. How is it to be made certain that signals will 
seen and obeyed ? 
ing switches 

17. Are derailing switches in the main 
any advantage? If so, under 
tbey not be advantageously 
and safer device ? 

1k. To what extent should trains be made to lock up 
operators and levermen so asto prevent wrongs signals 
being given or switches thrown in the face of approach- 
ing trains ¢ 

19. Should signals be reinforced in case of fog? If so, 
how? In England a man is placed under each signal 
during a fog, whose duty itisto keepa torpedo on the 
track whenever the signal is at danger. 


obscure 


side so 


be 
This is now accomplished by derail 


track really of 
what condit.ons, and can 
substituted by some other 


Strike 


rhe switchmen of the Cleveland, Cincinnati, 
& St. Louis, at Columbus, O., about 90 men. struck on 
Tuesday last. It was reported that the company was 
moving a part of its freight by the aid of police protec- | 
tion. A few strikers were arrested for violent conduct. 


at Columbus. 


Chicago 





Stop 


| ends 
| and the piles are driven 3 ft. centres, the 


connected with the draw tha 


sides these gates, a signal 
from the draw frame and the draw tender also displayed 
a flagor light. A 
and right of way was given by three large target signals 
worked from the draw tender’s blouse. 


tomatic gates, 
signal. 
tected by the automatic gates, 
a safety stop device. 


draw span, 3 
main bridge, 
of the girders, are connec 
zontal levers, centre-pivoted to the other ends of which 
are fastened the pipe connections, 
further end of the bridge 
vertical sbaft and bell crank) | 
ft. long, placed between the tracks and locked in a longi 
tudinal position when the draw is ctosed. 
sary to open 
right angles to the main 
drawing the two bolts from the ends of the draw gird 
ers, and by means of the pipe connections (properly com 
pensated)act vating cross shafts and bell cranks connected 
with other vertical 
which the gates are hung, and by which they are swung 
‘ across the track. 
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The Ingersoll Milling Machine and Cutters. 


The Ingersoll Milling Machine Company, of Rockf 


Ill, has introduced a new milling machine which 
itself well designed and worked out, and which wus« 
novel system of cutters manufactured by the compan 
The machine has a solid bed on which the table (20 
wide in the one shown) rests, being gibbed to the | 
and driven by a rack with a pitch of three diamet 
and 4-in. face, the gear being 24 in. in diameter I 
traverse of 
table is 5 ft 
will take we 
22 22 in. | 
tween t! 


standards a 
kh 
a 4 


Two 


. high un 

in. cutte 
wor 
wheels 


the 


actus 
feed a 
there are fi 
changes forea 
speed of the « 
ter arbor, rat 


ing from 3 





a minute wit 
an arbor spec 
of 32 revel 
tions to in 
mit te whe 
tr cutter art 
M A ast peeded at 
revolutions, 
Ihe cutter arbor ha i latera wijustment so tl 
work can be put in any convenient position on the b 
and the cutters afterward adjusted to it On the el 
vating screw mearest to the operator is a dia! which 
dicates the vertical movements of the arborin tho 
sandths of an inch 
The machine has been f 1d to be very efficient in 
variety of work, and it has a capacity for milling pla 
surfaces 2) in. wide at a spe of 2) in. a minute 
The cutter is made by inserting teeth, of round or 
rectangular steel rods, into the parts, one or more 
which may be collected to make one cutter. By the ar 
rangement of these teeth few of them are at work at 
precisely the same instant; yet their paths overlap, giv 


ing a smooth surface, and at the same time a vere fre« 
cutting machine. These cutters are made to mili agreat 
variety of work and to suit any milling machine. Th: 
company makes larger machines than the one showr 
bere. 
A Method of Protecting Drawbridges. 

At the Monday meeting of the Superintendents’ As 

sociation Mr. C. A. Hammond, Secretary of the 4 ssocia 


tion and Superintendent of the Boston, Revere Beach & 
Lynn read a paper on a method adopted by him for pre 


tecting a drawhridge, which we condense beiow 


He was recently obliged to re 
the Saugus. The old structure was a jack knife draw 
** too wide for a single track, and not wide enough fora 
double track road,” and from his description, apparently 
primitive. This was replaced by a swing draw. For 
the new bridge the pile bents are placed 20ft. apart, and 
the use of continuous girders avoided, on account of 
their indeterminate strains and the upward thrust on 
the unloaded portions. Each stringer is 20 ft. long and 
abuts against its neighbor in each bay. Outside string 
ers were also discarded. Each track stringer 
of built-up beams, keyed with round oak keys. and bolted 
with screw bolts, which increase in diameter toward the 
of the stringers. The stringers rest on bolsters 
stringers mid- 
way between two piles. Iron bearing plates fastened to 
the bolsters tie the stringers to each other. The floor is 
6 in. by 10 in., ties spaced 1 ft. apart centre to centre and 
gained over the stringers. Outside guard timbers 8 in. 


newa drawhbridge overt 


consists 


by 8 in. are gained down on the ties and bolted to them, 
Inside guard rails are also used. 
The draw rests on a central iron pivot and has two 


built 
draw 


openings of 38 ft. each. This 
girders. The weight of the 
tons. 

According to the Massachusetts law 
protected by gates, swinging 


of through plate 
span in place is 60 


draw bridges are 
the track, and so 
it cannot be opened till 
the gates have first been closed. On the old bridge, be 
ball or light was suspended 


across 





light was carried across the bridge 


rhus, apart from 


the right of way signals, trains were protected by the au 
lantern 


the ball 
the new 


signal and the flag 
arrangement the brid 
oy semaphore sig 


or 
By . 





The details as follows: 


At 


of this protection are 


each end of the two plate girders, forming the 
-in. locking bolts, resting in castings on the 
and fitting the socket castings on the ends 
ted to the ends of a pair of Sori 


which extend to the 
are operated (through a 
y a stout wooden lever 10 


and 





When neces- 
lever is thrown at 
of the bridge, thus with 


the horizontal 
line 


the draw 


shalts at each side of the bridge, to 


The gate shafts are located directly 
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PASSENGER STATION OF THE ILLINOIS CENTRAL RAILROAD, AT PARK ROW AND TWELFTH S 


Designed by Mr. Bravrorp L. GILBERT, Architect, New York. 
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T ther, but care was taken so to hang 
tha vhen returning to their normal position, 


Indicator Cards From the Johnstone Compound 


Locomotive. 


ith and not against the direction of 
ns on either track. ln the Railroad Gazette of Aug. 26,1892, was given an 
tions from the draw-locks to the gates 
be bridge are continued beyond the #ccount of the Johnstone compound locomotive tests 
f some 500 ft.. toa semaphore signa! on the Mexican Central Railway, made for Mr. D. L. 
he right of tye to approecn the Barnes by Mr. F. M. Whyte. formerly of the testing de 
ween the pevineeean Pago partment ef the Baltimore & Obio road. . \ fall report 
gy the semaphore, which is thus con-| ofthese tests has been issued by the Mexican Central! in 
ne inciined safety position solongas pamphlet form. It contains the data,in detail, of the 
locked. Perbaps it is needless to say action of the engines on the grades of the First Division 
es are of the Koyl illuminated type, . 
imp, and giving a perfectly consist of the road. In addition to what has been given 
ght in these colamns before, cuts of 24 indicator cards ac 
ontinuation of the pipe connection  eompany tbis 
ng the same 400 or 500 ft. further from ja : , ‘a . 
| ynal, to a point about 1,400 Tt. from the These cards show the action of steam in the 
rigidly connected to the line of pipe Johnstone compound cylinders, and are necessary to 


raw locking mechanism, was placed a 
nnection with the -ig 
naticaliy set the brakes on 














explain some of the tables given in our former account 
Nos, 1, 4 show the 


Cards and 6 action of the steam 


trai ould the signals be disregarded, | in the cylinders when the engine is working with the 
known as the Rowell-Potter saiety higbest speed obtained in freight service. Cards Nos. 
essentially of a couple ot jcinted bars 2.3.7 and 8 show the distribution of steam when the 
af » outside of the rails, baving a cam 
nonin he same being fastened to | ¢™ine is working at slower speeds averaging about 12 
be rod o pipe which contrcis —_—— - —- 
be semaphore in such @ man 
the semapbore is in the hori — 
osition the jointed arms are raised ; 
‘ ed planes; and when the semaphore r 
the rota n of the cam allows the 
lrop to alevel. Upon each locomotive ~ es . 
f the r s attacbed,in a simple and a. tie 
r,a ve sl lifting rod, having a fric- ~ 
ind adjusted with reference to 
the triction roller must pass y 
irs wi ) ostitute the “eronnd in di rl 
atter a level or borizontal po —— : 7 
no ment of the lifting-rod on the . S 
s ra i the inclined position the 
ng sl passing over the inclined 
a catch, at the same tine 
alwe ne | with the air-brake train 
he brake un the train the same asif / 
5 pened The whole apparatus . 
ple, and opinion of the writer it A. ~ 
rit “es =e ~— 
een that when the draw-tender wishes 
he opera n of untocking it by means 
the sau.e ynnecting-rod not only 
‘ s e girders, but swings the 
racks, returns the semaphore to its 
sition and arries with it the setting 
ground de e to an inclined position ; 
safeguards are operated sinmlitane 
men fa gle pipe connection, itis 
to ur k the draw without insuring 
sit and the safety stcp shall all he 
! gtra 
marked at, should the bell crank ‘ 
gy rating lever to the line of pipe break. « « & 
y yuld not be withdrawn from the draw ° 
“ ild the connections at the semaphore - 
ty stop instrument break, counter- 
y both signal and ground instrument / 7 
ing n: and by locating the compensator 
e at or rear the signal post, any break- . 
vould also set the signa! and safety stop ~—” 
e dang ion by the counterweights. t i. 
rawbridge is protectec by its own : 
nnections, operated by the locking 
I end be draw proper. 
e be made of the means used to bridge 
y we the rails on the draw and those on 
n pa he bridge. This bas been accomplished \ m 
gy gle blocks to the outside of the rails A 
t it the blocks lap by the ends of the | ~ a 
he same height as the rails at the | ss re 
surface of the block slightly beveled 
“ he same, the outside of the wheel 
‘ the int opening without battering 
s or causing a disagreeable shock. 
; e 
urs ed alternately tothe fixed - 
ige, and tothe moving rails on the ~ 
f thet ks which lap by the joint 
. g. a few words furtherconcerning the 
|-Potter Safety Stop may be of interest. The ap bs ie ‘ et ay ee een | waod 
is been applied on the Boston, Revere -Beach | '"@'Cator Viagra me € Lompound Lt “e 
wn Ra not only to the drawbridge signals, as Mexican Central Test 
describe but also to those governing tunnel ap 
aches and facing point switches : and itisincon-| miles per hour. Cards Nos. 22, 23 and 24 are particularly 
lation extend the same to other points needing jnstructive. as they show the effect of the working of 
tion system consists essentially of two : : ms -all “higl »~” but whe 
tive attachments and the ground at the engine in what is called “high pressure,” bu “ vat 
ts previously described. Inorder to make | is, in fact (and this is true for all compound engines 
rat ibsolutely certain, it was thought best to simply working with the admission of a small amount 
rigid pipe connections between the signal or > 


and tl ifety stop, although itis probable that 
a 





sfactory sults can be obtained by the use of wire 
) N difficuity has been found in 

ng a ogth of pipe from the tower situa 
on on side of a tunnei of some 500 feet 
gtlh rough the same and round two curves of 
r short radius, a distance of 1,500 ft. to the sigzna!, 


1 further distance of 700 or 800 ft. to the ground in- 
ent 4n acditional feature has been added to the 
by which every train that finds the jomted 
rs down in the safety position, automatically in pass 
them tothe inclined or danger posi- 
protecting its rear against a fol 
i this motion of the safety stop device 
i rrespond tothe movement of the semaphore 


ach all tous 


f the gnal governing the right-of-way through 
inne \ bh signala similar tripping device was 
d, in or ) prevent the possibility of two crains, 
econd ¢ ‘ following the first, getting a right to 
the tunnel under the same signal, should the 
rman fa replace the signal after the first train 
assed it 

ther advantage is offered by this system of train 


ction by ti 


1e use of a portable inclined plane, weich 
e made of wood and arranged to be quickiy set in 


er position alongside the track. so that when so 

ed it will far more effectually protect a train than 
ar flagmat ikely to do with the present means 
disp 


nprovements at the Marquette Harbor. 

the harbor at Mar 
Wisconsin Dredge & 
k Co.. § Berner & Lantz, $69,860; Campbell & 
Donald, $20,760 ; Hugb Steele, $70,830; Powell & Clay- 
$65,351, and Moore, Sang & Nicholson, $76, 070. 


he bids for the improvement of 
Mict were as follows 
{ $81,010 


of steam direct from the boiler into the low pressure cy! 
inder. The opening between the boiler and low pressure 
cylinder is not sufficient to enable the engine to use high 
pressure in both cylinders untess the speed is extremely 
slow. 

Take the case of the cards 22. 23 and 24, just 
8% and 10 miles an bour re 
At these low speeds the opening that is 


men 
tioned; the speeds are 5 
spectively. 
provided for the admission of steam from the boiler to 
the low pressure cylinder is not sufficient to admit any 
thing like full boiler This 
pounds used in this country, except those built by the 


pressure. is true of all com 
Rhode Island Locomotive Works, which have a special 
provision for working the engine precisely like a simple 
Taken 


cards show an admirable adjustment of the valve gear 


long as desired. altogether, these 


engine as 





and a good steam distribution, and they compare very 
favorably with the indicator cards from other com 
pounds. rs 
The Wheel Record. 
In the Journal of the ssociation of Engineering 


Societies for August is a paper by Mr. J. N. Barr under 
the above title. We certain extracts from it, 
enough to show his theories of the record and something 
of its history on the Chicago, Milwaukee & St. aul of 
which Mr. Barr is Superintendent of Motive Power. 

It is found that wheels fail or are condemned prin 


select 


cipally from four causes: 
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3d. Breaking or fracture 
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of the shell of chilled iron 2d. Abrasion, 
ith. Application of brakes 

ailure of Chill there 
three of thes« 


Ist. F 


ailure 
Under the head of “1! are four 
distinct forms which manifest themselves 
are due to disintegration of the white iron and are 
termed “Shelled “Combs ‘Seams The 
fourth form is caused by wearing shell of 
white iron where it is thinnest, and 


and 
through the 
is distinguished by 


ont. 


the term worn flat 
rhe failures due to Abrasion” may be classed under 
two heads worn flange and ** Tread worn Hollow 


but in nearly every case in which a wheel is condemned 


on eccount of tread being worn hollow, the wear is not 


evenly distributed over the tread, but occurs either close 
to the flange or out on the tread entirely removed from 
the flange It has. therefore, been tound convenient 
and useful to distinguish between these and use two 
terms Tread worn hollow at Flang und “Tread worn 
hollow from Flange 

An inspection of anumber of broken wheels reveals 





the fact that each particular form of pattern has to a 
great extert its own peculiarities as to manner of break 
ing, but the wheels under th « head may be classified as 
follows Broken Flange Broken Rim, Cracked 
late Cracked Between Plates Burst and 
B ken in Pieces 
l'nder the head of «heels ndemned n account of 
ipplication of brakes, tl ne tern Fiat from Sliding 
is used 
[he above mentioned sma st of defects really covers 
he whole subject, and whet irefully applied in a 
recor W give definit nfora ion as the mndition 
of condemned wheels 
With regard to influence of service can only be Sard 
at this point that no ae te results can |! htained as 
long asi s attempted to cons lat tt returns from 
wheels of different sizes r fron wt s of ti vam 
size, under cars or envines varying m } n weight or 
Spe ’ 
rATEMED ‘ ree F CAST I vH 
, Kint Vr SI 1 ' 1x 
/ j 
K 
~— ; 
zs vA > a > : 
Pa-senget 148 9.007 16 8 192.307 i mONOR 1 4 
RLM. &} 17S GS. X01 - THiLe Tn 
Parlor an 791 6.8 
nine 1277 WTA Sy, LM IS 9.498 7 
865.472 4 l Z11 
Ene 18,054 4 - ! a60 1.9 
2 >» .771 ‘ i & l 
iu } 
ang \ W ‘ 
kK : ‘ 
‘ <> a & 
h = o 
Siz 48 , ae J 
P wre f i 119.26 f ‘1 4 
M. & Ex 26 «CB 4 125.168 l ) 
Parl w t mH 15.8 1 15804 
Engine 1 , 2 8 13.25 we 2 wil 6 
99.57 1 562 4 Got z 
I eT 0 24 {265.16 88.136 eC 6a, 
_ l ~ . ’ ¥ 2. | 
'4 ! } 
f iil 
i?) 
' 
hk = c « : 
- 7 = os 
im 2 <<c 7 << Z <c 
Pa-senger 1 104.0101 $46,901 10.1 8x ‘ 
B. M. & Ex : 0 4°,£90 31 8 785 88.629 
larior and sleeper 2 HO ) 56,78 
Engine tender XX 247 14,928 10 2 2,411 G4 
. 16.50 7.7 v1 O20 
Engine tr ; an 58.664 10.1 q wr) 
Sa! 79 Oo} - 2 waa 17.5 
44 10.6 j we 
f ll iil u R I ’ 
Worn } Worn 4 Brok 
t ’ flange mm flanwe 
Kind of se 5 : 
vice > & Ly 
ai = Z| “5 w|< 
Pa senwer 4174 1/9 49 106.02 1 15,583 1.4 
Bb. M.& X 146 99,54 18 6 l t T18.56e 5 
Parlor and 
leops 6) 102.016 31.6 
Eng. tender g 259) 29.998 10.7 1121 ao 4 mt) 8 
i 7 7| 4.4 2 1,9 8 , 8 
Eng. tt i] 7 e2.te7 4 ws 61.67 1 
x 6 45.907, 4.4 1a) 49,2 i 19.00. 1 
We have now taken, as it were a flying ole rvation 


f the wanner 


the 


wheels in genera 
and have the fact that 
important influence on 
wheel record will 
ind from 


of the qualities of car 
in which they fail in service, 
character of service exerts an 
the mileage of wheels. An adequate 
give accurate information on all these points, 


this information a correct idea of the merits of the 
wheels should be obtainable. If a railroad company 
does not make its own wheels the question is much 


simplitied. But when wheels are also made, the ques 
tion is much complicated by records of material used 
and fourdry wanipulation, but this part of the record 
will not be considered, 
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It will possibly be interesting to give ashort sketch of 
the origin and development of the wheel record, so far 
as my experience goes, and this will no doubt give addi 
tional point to some of the preceding remarks. When 
the wheel record was first established, reports were 
made weekly from each shop of all wheels used under 
and draw” from passenger equipment cars and from en 
gines, These reports gave the whee! number, the date 
cast, the car number and the condition of the wheels 
drawn. The mileage of the wheels drawn was ascer 
tained from the record of car mileage. At the 
end of the year a statement was made of the 
mileage of wheels drawn, The statement showed 
the average mileage of wheels of the same size 
drawn from passenger and freight engines collectively, 
giving eacn make of wheels separately. Each man re 
portiug wheels used his own discretion as to the best 
manner of describing the condition of the wheels drawn 

You will notice here that a distinction was made be 
tween the service of wheels under cars and under en 
sines. This wasa step in the right direction, but as 
you will see further on it did not go far enough, and the 
maker who was fortunate enough to have his wheels 

laced under freight engines had about 2,000 miles in 

is favor, as compared with the same quality 
of wheel placed under passenger engines lhe 
record was continued in this form for several! 
years, but in a short time there was a distinction made 
between wheels under passenger engines and freight 
engines. Soon a separate statement was made for 
wheels drawn from Pullman cars. Many of the wheels 
reported found their way tothe wheel foundry and an 
endeavor was made to compare the condition of the 
wheel with the reports from the road, but met with a re- 
pulse at once from the formidable array of terms used 
in describing the condition. For example, the condition 
of the wheel designated by the term “‘snel! out” was de 
scribed in the weekly reports by the following terms: 
Rough, Worn out, Bad manufacture of chill, Flaw 
on tread in casting sandholes, Bad chill, Worn 
in holes and Flaws. Each shop had its own 
pet term, and in that case the same term did 
service for almost any condition of wheel. In view 
of these discrepancies a circular was issued by our com 
pany whicb required inspectors to use the terms before 
mentioned and none other. This certainly resulted in a 
great reduction of the number of terms used on the 
weekly reports, but the men were not inclined to use this 
term with sufficient discrimination to guarantee strict 
accuracy and the old tendency to a fonaness for the use 
of some particular term began to manifest itself. 

After the wheel record had been in operation about 
five years, one of the most important steps in the history 
of the record was taken. It was required that al! con 
demned wheels drawn during any month should be 
shipped to the foundry before the tenth of the succeed 
ing month. These wheels were all inspected on unload 
ing them from the car, and the report of the condition 
of the wheels from this inspection placed on the record 
beside the report from the road. Al! discrepancies were 
promptly reported to the inspector responsible for the 
same, and in a short time such discrepancies were few 
and far between. 

In addition to securing more accurate records, another 
and extremely important result was accomplished ; the 
proportion of wheels found to be good for further sery 
ice increased enormously. 

A distinction was made between the mileage of wheels 
drawn from baggage, express and postal cars, and the 
ordinary passenger cars, including combination and 
emigrant cars. This was the last important change 
made in the record. 

In addition to the regular weekly reports on which 
the record is based, a special report is made of each 
wheel found cracked or broken. These reports give a 
full description of the nature of the fracture and the 
direction of train, as well as the nearest station to the 
point the fracture was discovered. 

In order to illustrate the above remarks a copy of the 
annual report of wheels removed and scraped on the 
Chicago, Milwaukee & St. Paul Railway for the year 
ending Dec. 31, 1890, is attached. This statement shows 
the number of wheels removed from each class of service 
and the average mileage of the same; aiso the number 
removed for each defect and the average mileage, also 
the percentage of wheels removed for each defect. In 
comparing wheels of different make or wheels of the 
same make for different periods of time, a decrease in 
the percentage of shelled out, Comby, Seamy and worn 
flat wheels, or an increase in the mileage of wheels con- 
demned for these defects, indicate the better wheel. 
A perfect wheel should only wear out by wearing the 
tlange thin, or wearing the tread hollow, therefore an 
increase in the percentage of wheels condemned on ac 
count of worn, flange or tread worn hollow, or an in 
crease in the milege of the same, indicate improve 
ment. 

We have had the curiosity to apply to the wheels 
drawn on Mr. Barr's road for a number of years the test 
that he prescribes in the paragraph »bove. Tothat end 
the percentages and mileages of wheels drawn fur vari- 
ous defects are grouped in the table below. It was only 
in 1887 that the use of wheels made in the Barr chill had 
got into such large use on that road as to affect the rec- 
ord; and the comparison of 1890 with the three years 
1886, 1887 and 1888 ought to give fair conclusious. We 
have taken wheels drawn from passenger cars only. 


1886. 1887. 1888. 18°. 
; 25.3 24.8 


» Per cent... 16.2 25. 24.3 16.5 
Shelled out.... { Mileage... 56,166 69,607 82,662 92,007 

Comby j Per cent.. 1.2 0.5 3. 0.1 
Psencepresi \ Mileawe. 70,790 60,647 46,691 92,307 

— er cent.. 10.4 9.5 3.4 1.4 
Beams ..... napa { Mileage... 46,235 59,467 79,048 99,868 

, ) Per cent.. 9.2 11.8 1.6 0.5 
Worn flat....... 1 Mileage -- 71,518 86,411" | 63,588" 105,587 

, { Per cent.. 9.2 3.0 1.6 7.6 
Worn flange....) Mileage... 68,184 89,399 80,581. 97,413 

Per cent.. 14.8 13.0 6.9 


, 17.0 
Wora tread.....\ Mileage... 73,699 97,882 101,111 119,263 


lt willbe seen that the records show a very substan 
tial improvement, 





Rail Joints. 

The rail joiut question suddenly comes up as if from 
the grave. Seven years ago the Engineers’ Society of 
Western Pennsylvania appoimted a committee to inves 
tigate and report upon this matter, and the history and 
results of the work of that committee are now first made 
known totbe world. At ameeting of the Society held 
jast June, Mr, W. L. Scaife read the paper which we 


THE RAILROAD GAZETTE. 


[Oct. 14 189 


print below, telling the fate of this investigation. It | splice-bars then in use, Table Il, refers to those wi 
will be noticed that the answersto the circulars sent out | Were in doubt or dissatisfied with the then existin, 
“ae ‘ jointe, and represents about 25.500 miles of road. Tat 
by the committee are referred to by Mr. Scaife in his if. has been calculated by Mr. Engstrém, and shows 
paper as having been tabulated. The tables, however, | for the various railroads approximate values of the are 
we do not print, as they cover a great deal of space, and | Tadius of gy ration, moment of inertia, and centre lo: 
, at elastic limit, of the rails and splice-bars, together wit 
: their relative values. The accompanying diagram shows 
We have not taken the trouble to dig out from them | the same values craphically, 
the mileage of railroads reporting as using supported or ; An ae aay par o ae —_ a on ween dl wi 
‘oi : ow f ,| differences of opinion where they should not exist, ar 
suspended joints, for the history is too old, but on Very erhtets 06 Wan tee object of our Committee on Tests to s 
much the greatest mileage the joints were suspended. tle. Considerable progress has been made since these cor 

The inquiry as to whether or not joints break more | munications were received, and the writer hopes th 
frequently on curves than on tangents is answered in | 80me of otir railroad engineers will add to this impe« 
fect historical fragment the results of their more rece: 
experience in rail joints. 

- DISCUSSION, 

Mr. MAx J: Backer! As one of the members of t! 
more frequently on the inside rail, One says that they | Gommittee on Rail-Joints, I wish to say that I quit 
break twice as often on curves, and another one says agtee na Mr, Scaife os some mov ap bed due to tl 

. . Society who appointed the committee fully six year 
that they break oftenest on tangents, As to the relative ago, and aioe that some explanation should ‘be made t 
breakage on bridges also, the great preponderance of | the different parties, who, at the solicitation of this con 
evidence is that there is no difference, although three of mittee, contributed information and tendered the 
the companies report that they break oftener on bridges | 8¢TVices and assistance in connection with the investi. 
gations, which were com venced diligently enough, bi 
not pfosectited with the veal and energy with whic 
\s to where angle splices break, there is, as a matter | they were begun, 
of course, little difference of opinion; that is, they break Of the nine members who constituted the comtnitter 
at or near the middle of the joint, and from the to the most active one, who ae best qualified for its — 
: . ee ; Pion actount of his connection with the establishme: 
down, although one company which used both supported upoti which we ptintipally depended for making, th: 
and suspended joints, anda 15 Ib, plain splice, and 30 tests, died} four other tinem bets removed from the city 
lb. angle splice, reports that the breakages are generally | 494 severed their connections with the Society, TI 
: remainiug four, myself among the number, have four 
through the first bolt hole from the middle, and from | j, itipossible to devote the necessary time to the subje: 
the bottom up. Another company feports the break in their charge, which its extent and importante seem: 
ages as occurring along the line of the horizontal and | demand 
vertical members of the le Moreover, the Catises, Which Greated the interest 
ct See ee Se ea the subject, and led to the appointment of this commi 
tee, have, in a great measure, disappeared, so that a 
nothing of any value is to be gleaned. One company re a even the Saas en 
t °C “oke ; reara ¢ — in the statements referred to by Mr. Scaife wi ve four 
ports 10 per cent. broken in four years, another ‘6 po of little practical value, and of no particular use fo 
cent. in two years, anOther 6 per cent. in one year, but actual application. 
generally where any effort at all is made to give the per What gave the subject its importance six years ag 
centage, the time is not specified. Onecompany reports | 3 the alarming destruction of the rail-joints unde: 
the traffic, and the consequent danger to which life an 
property was exposed. When attention was directed t 
this state of affairs by the dis@ussions which the sul 
ject bfotight forth, pains were taken at once 
streiigthen the joints by intteasing the si#es and in 

During the year 18% considerable interest was mani-| Proving the shapes of the splice bats, which very soo: 
fested in rail-joints by the members of this Society. and | Test!ted in a general and well-marked improvement it 
the following committee was appointed to investigate the rail joints on nearly all the better roads in the cour 
the question of rail joints, and to make all necessary | ‘TY: Many new devices were introduced and place 
tests of the merits of different splice-bars then in use;|UPOn. trial, but the angle bar type which largely pr: 
Thomas Rodd, Chairman; Max J. Becker, H. W, Born- | Yiled six years ago is still continued by preference ir 
treger, W. R. Jones, C. L. Strobel, W. L. Scaife, Wm, | its improved torm, and now gives such genera! satisfac 
Scherzer, James G. Dagron and Frans Engstrim. Mr. | tion that very few otber devices have survived a ten 
Scherzer was the first Secretary, and on being called to | Porary trial 
another city, was succeeded by Mr. Engstrim. After Not only have the angle bars themselves been it 
some discussion, and in order to make the investigation | creased in site for the sake of strength, but the cor 
as thorough as possible, the Committee proposed: stantly increasing rail-sections have naturally compelle 

To test, in tension and by bending, samples cut | @faet dimensions in the angle bars, and since this tn 
from each lot of splice bars. ; crease is most ly in direction of the height, the strengt 

2. To test the splice bars, attached to short pieces of and stiffness of the bars have consequently gained ir 
rails;in a testing machine, by applying loads corre- double proportion. It is also conceded that by th« 
sponding as nearly as possible with those encountered | gradual use of steel in the manufacture of angle bars 
in actual practice. their wearing quality as well as strength has been col 
3. To place a number of the different kinds of splice siderably improved over the old iron bars, which, it is 
bars on track, where all will be subjected to the same likewise conceded, were not wage composed of th 
conditions and to note the effect of passing loads and choicest metal which the market afforded. : 
wear of bar. | By the lengthening of the angle bars, and the intro 

4. To test. in connection with the splice bars the differ- | duction of additional splice-bolts, it is generally be 
ent varieties of nut locks. lieved that the joints are made smoother and stronger! 

As the society provided no funds for carrying on the| Furthermore, by the introduction of heavier rails, th< 
works, circulars were sent to various manufacturers of | Pefecting ends of the rails themselves are strengt! 
splice-bars and nut-locks, asking for samples and sub. | ened and the depressions at the joints, which have _ 
scriptioos for the purpose. Many generous responses the principal causes of the breaking of the splice -bars 
were received in reply, but unfortunately the work was | heretofore, have been reduced to a very great extent. 
never advanced far enough to call for either. | The questions, with the solution of which this comm! 

In order to have the benefit of the experience of rail- | tee Was charged, have thus practically solved themselves 
road engineers, Circular No. 2 was prepared and sent to | 'm actual practice and in a manner far more conclusiv« 
most of the railroad companigs in the United States and | #04 satisfactory than could possibly be done by either 
Canada. It vontained the fllowing questions, which ee te ag investigations or experimental tests or bot! 

sre believe ove » subiec . roughiv: | combined, 
were believed to cover the subject pretty thoroughly: The committee finds itself, therefore, impressed wit! 
1. What is the length of lines on which splice bars are used !| a feeling that its “occupation is gone,” and with re 
W hat per cent. of line is on a grade, approximately ? 3 Ar®| grets for its shortcomings and apologies for the disap 
the grades generally over or under | ft. tol ft.? 4. What pe" | pointments which it may have caused you, I, for one 
cent. of curves, approximately? 5. Are the curves generally | would respectfully request that it be relieved from fur 
7. What is the ereatest weight on drivers and per driver? 8, | ber duty. 

a @ 8 > 2a te: ' > > 8. | “n » Bes - 

W hat is the distance apart of driving wheels, axles ? 9. Length | Mr. FRANK Enestrom: A glance at the tables shows 
of standard rail? Material? 10. Cross section and weight per | that the angle bars most generally break at the centre 
yard ? (Refer to book). 11. Sizes and distancex of holes from | from top downward. | fail to see how this could cause 
end? 12. Cross-section, and length of ties and kind of timber? | any surprise. The top fibres already exposed to the se 
13. Distance apart centres, at joint elsewhere ? li. Of what ma-| yerest punishment by being atthe greatest distance 
terial are your splice-bars? 15. Weight, cross-section and length? | from the neutral axis, are still more handicapped by 


16. Is joint over tie or suspended? 17. What per cent. of bars “ nliesiate si leneeil : : " 
break? 18 Do they break on straight lines or curves, cr voth? the narrowing up of the section at this point; wherea 


19. Do they break more frequently on curves? 20. Do they | the bottom fibres, in addition to the advantage of a 
break frequently on bridges and trestles? 21. Where does the | Wider section, also are given more play-room for their 
fracture take place, and how? 22. For how many years has| elasticity in the lower flange before they could begin t 
the section been used? 23. Is it satisfactory? If not, what| break. This is independent of whether you prefer to con 
changes would you suggest? 24. Have you made tests of bars | sider the bar broken by the two rail ends acting as can 
or material? If so, please give results. 25. At what points. }tilevers or by the upward bending moment which, it 
preferably convenient to large cities, can the Committee per- | ss Pie: . 
sopally examine good examples of track put up with the joint | the joint ties should happen to be tamped a trifle mor 
used that nas been in service fur some time? solid or higher than other ties, may be more dangerous 
One answer (from N. P. R. R.) ascribes the failure of 
Inresponse to these and other circulars, as well as; the bars to an entirely different cause—the thermomet 
special letters, answers were received from engineers, | rical range; and no doubt this hasa great deal to d 
general managers and superintendents of about 61,000| with it in a location where the thermometer without 
miles of railroad. Many of them were accompanied | the least hesitation jumps from 115° above zero, in th« 
with drawings of rails, splice-bars, roadbeds, nut locks, | shade, to 46° below zero; sometimes as much as 60- with 
etc., and furnish much valuable information outside of | in six hours. Others lay the whole blame on the condi 
the questions contained in the circulars. All of these | tion of road-bed, ballast, etc. 
original documents will be found in the library of the As we learn most from the mistakes of ourselves and 
Society. others that come under our observation, I was under the 
it was found impracticable to carry out the tests, as | impression that we were going to reap the richest bar 
originally intended; and meetings were discontinued | vest of information from those who were not satisfied 
after May, 1888, no report being made to the Society ow- | It will be seen, however, that table No.1 gives pretty 
ing to the absence of any actual tests. It occurred, how. | nearly as many suggestions as the other one, and it is 
ever, to the writer, that a brief summary of the answers | amusing to note how several answers strained the 
received would have a historical value, if nothing more; | meaning of “satisfied” by telling how they were going 
and might be of service to similar committees of our | to change the bars. And, as far as my knowledge goes, 
own and other societies. Moreover, some explanation, | the by far greatest iniprovements are made on roads 
though tardy, is due to those gentlemen who so cour-| which at the time were perfectly satisfied with the joint 
teously compiied with the request of the committee in| as it then existed. 
hope of increasing the knowledge of this important President Hunt: | might add here in line with the 
subject. Lf we cannot give them a report as promised, | question of quality already referred to Sy the commit 
we can at least offer them a summary of the replies | tee, that in the manufacture of these fish or angle bar 
sent out. joints since the failure of natural gas in the Pittsburgh 
These were carefully tabulated by Mr. Engstrém at | disrrict, there is an increase in the number of steel bars 
the time they were received, and are hereto annexed;|overiron. In my own experience | tind that at least 75 
| ‘lable lL, covers 35,600 miles of railroad, and includes re- | to 80 per cent. of all the orders we inspect are of steel. 
' plies of those in charge, who were satisfied with the'There are stil] some 20 to 25 per cent, of the angle bars 


although somewhat curious, are practically worthless. 


the negative a good deal oftener than in the affirmative, 
althougb seven replies are that they do break more fre 
quently on curves, and of these, four say that they break 


than on the ground. 


Fcom the reports of the percentage of joints broken, 


a breakage of one in every 2,87) every year, this being an 
average for five years. 


MR. SCAIFE’S PAPER. 
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\ ade I Iw ars ago the proportion was | of a thickness to do any good you bave then to resort forall! highway crossings within the limits of Bridge 
nt. and two years before that I think to a longer spike in order to get the same adhesion of the port by all eastbound engines after crossing Fairfield 
’ s live per t. of steel. I would like | rail on the cross-tie, for you lose the effective length of ile niesieltthaiiail we ch ah the 
i what ! perience has been in the | the spike tothe extent of the thickness of your plate. arenes, aaauy oS we - eee S ~~ S ‘ 
nee it é e of steel joints over the | That is about my idea of a tie plate. crossing of Pembroke Pond It is required that the en 
, ' Mr. Epwarp B. TaAYLor (communicated): While the gine bell be rung instead 
he [ tior that ne ret rv . j 2 ‘ she " ary (i ore £ g 
tee ™ : ee 66 a = committee has furni bed us some very interesting sta The Southern Pacific (Railroad) Company and the Wells 
S ve sried. | am a member Of tistical information, yet the attention which the subject } } 
tee, wi smong other things, is | received some six years ago, when the Committee was Fargo Express Company have sent $6,000 to Coffeyville, 
N investigation of this very subject ; | appointed, has resulted in a material improvement of Kan., to be paid to the citizens who shot the members ol 
; nd out what proportion of | the splice bars as well as the rails themselves, so that the Dalton gang of robbers in the affray there last week. 
f sed. We have addressed there is not the trouble at this time that there was in 1885. had offe + : al 
irs and they bave sent us| Personally [ believe that the perfect joint will be not rhese companies had offered the reward on a wee or 
‘ ordered steel ang!le bars, only a splice, but a bridge, and 1 think that train robberies committed by these desperados, Chicago 
we ‘ aaae ssed the partners pape yee the new Fisher joint approaches more nearly | bankers intend to raise a purse for the families of the 
d we ga responses whic will milc > »rfec amt ‘ni > 2 e . 
hy pon bich i ; the perfect mechanical joint than the angle splice, men killed by the gang in Coffeyville, and will present 
r ne » do not “gee” very well. although there is a prejudice against this joint on the part 
f itter is enat the present time, al- | of many of the engineers and road masters. because it is | @ gold medal to James Spear, who shot three of the 
ybody w say that at equal prices not well adapted for switch connections, and requires robbers. 
. ter and re economical in the long the adzing of the joint ties. or, if this is not done, the The Hich Nil 
proportion of the whole are sinking of the joint ties below the general level of the = SS NES. 
ul Railroad is not using any other ties, causing the water to collect in and about the rhe bigh Nile is taxing to the utmost the energies of 
eriments. Our lines have not | joint ties and theoretically making it a little more diffi | the irrigation officers and gover.ors of districts of lower 
f the officers of the lines re- | cult to maintain the track in good surface; although, I| Egypt. Several breaches in the dikes have already 
anufa stated they had simply believe, the experience has been that even with the old occurred, and have interrupted, more or less seriously, 
ples for e purpose of making ex- Fisher joint, which was simply a bridge. the surface of railroad and telegraphic communications south of 
hers who had ordered them were not | the track was. kept in better condition than where angle | Cairo. So far they have been quickly repaired, or the 
ey bad a great superiority over iron, bars were used the mischief has been confined to narrow districts. It 
I ight t ad some. I am quite wili is still hoped at the cotton crop will not be seriously 
wo | f in that direction. But = damaged 
s one t gy quit erta that the whole excite tail , 
r . ° the danger condition of the trac THE SCRAP HEAP. Railroad Improvements. 
angle is practically died out . The intelligent Chicago correspondent of the New 
nv da ger from that source. It was Notes. York Evening Post writes [The complaint of scarcity 
~ ted some seven years ago that on The Southern Pacific bas dismissed 150 men from the | of motive power aad freight cars continues among all 
n of our road there were some },600 ‘ r : : eading railroad lines connecting Chicago with the in 
; ‘ stor 2X., tis re ed, is curtailing 
a t Ly we ive no reports of broken sbops at Houston, Tex., and, it is reported, . — terior, and in addition to the liberal orders for thesé¢ 
f part of road. There is no longer ©*penses in other departments. equipments recently placed with engine and car build 
sing the subject. At Indianapolis last week Wednesday, the tax collect- | ers, the shops of the roads are busy on such work, their 
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i Hun lam at present inspecting rail joints | or seized locomotives and electric lighting macbinery of | output being placed in active service as quickly as fin 
e different rail s. The steel is soft Bessemer | nearly or quite all the railroad companies entering the | ‘Shed. Track materials are likewise in brisk demand 
arbon ] s steel of from 50,000 to 65.,- - from all directions Referring to increasing outlays for 
1) Ibs strength pe juare inch, an elastic limit | ©!*Y- rolling stock and track betterments, the manager of one 
ne-half timate, an elongation of 2 per cent. The shops and the round house of the Pensacola & of the largest lines centering in Chicago said: ‘ It is our 
' ht inches ar a reduction of area of at Perdido. at Pensacola. Fla.. were destroyed by fire last | 4im to place our line in a physical condition that will 
5 Ic is ¢ we irement F om . ° enable us to handle a greatly enlarged business thout 
; ‘ Pir retell) ope —— Ser week. Three Jocomotives were in the round house. The a . ah . nlarged business withou 
/ ore ‘ Son ol roads require 40 per cent. e entailing a corresponding ncerease in operating ex 
' loss is about $20,000 and insurance $5,000. penses. Hence we are masking substantial improve 
MAN: O experience hasbeen simi The Illinois State Board of Equalization has just com-|™ments wherever it can be advantageously done 
\ | er’s a re ag 7 ave ex- die s ( otc t ® prope ~~ . +, 
; I \ breakage, we bave ex pleted its task of assessing the 99 railroad corporations Ia this connection it is proper t ay that thers 
e trouble f mn that source since the - . : is a growing tendency to the use of heavier rails 
een ipcrea and the angle bar pro- | Of the state, with 9,435 miles of main track, an aggregate | |. tis said that the main line of the Chicago, Bur 
t ‘ I e heavie of $77,108,390, which is about $2,500,000 in excess of the | lington & Quincy has now only two wooden bridges 
Ve hav Agreat n y different styles of splices | g..occment of last vear on it, and they will be replaced with steel structures be 
; e Pe nia Railr during the past few years; Tt : : ‘ f tk Tr: — ae fore the close of 1893 The wood trestles have also been 
have merit, more had not. But we always 1 annual meeting o 1e frave ing assenger | replaced by steel, and the present and prospective low 
e back he old pattern, angle-splice bar. It is a | Agents’ Association was held at Washington last week, | price of the latter material renders the cost ot structures 
int est | have yet seen. It is not perfect by|and elected these officers: President. Joseph W. built exclusively with it not materially greater than if 
means uld like to have a better one; most rail- . , . . made of wood. The cheapness with which low-grads 
ty Ww . » Georgia Railroad; Secretary and Trez 
: da men % bnt for a around work it stands the hite, of the reorgia Railr« ac; ecretary ¢ 1 4s tracks can be operated is also receiving the attention of 
e be an any yet produced as far as I have | urer, H, ©. Holabird, of the Erie. railroad officials, and nearly all the large corpora 
It is reported that railroad employés in Kansas are |tions whose lines radiate from here are discuss 
lr. S I would like to hear the opinion of organizing clubs for the purpose of defeating at the polls ing the necessity of lowering their grades 
« n the difference between a supported = Soe ‘ z 4 wherever possible. General Manager Merrill, of 
L susp oint ; whether it is advisable to put a | ¢Very political « andidate who is pledged to the reduction |the Burlington system, in speaking of the ad 
under the supported joi: of railroad rates by statute, the employés believing that | vantage of low grades, said: ‘i consider the measure 
Bre [ will refer the gentleman to a paper every reduction so effected would cause a corresponding | ™Ore !mportant that the introduction of very large en 
hit e some six years ago. If everything is i ‘ ' 2 gines. The fact that the Lake Shore & Michigan South 
n e, as has been stated by the Secretary, that | "e@uction in their wages. ern is able to earn good dividends and at ‘he same time 
ris accessible. I think I dwelt on the difference The Massachusetts law prohibiting the use of fire in | make heavy outlays for maintaining the physical condi 
een 8 d and supported joints, and also upon passenger cars goes into effect on Nov. 1. Most of | (10D of the property on such a high standard, is largely 
alle ree-tie support as against the two-tie th cake bie Seeeeindl tn nieent ih te Metean. 1 due to the reduction of its grade during the last decade 
: : s have -pare p ° - T 
the plates on Ge Me 1. eet eee re Matiroad Vom- | and a half. The saving in cost of track maintenance and 
: " believe much in tie plates. | missioners have exempted the Webster branch of the | mutive power by lowering grades will also quickly pay 
: “ ha is a very popular subject | Boston & Albany, the Housatonic, mixed trains on the for the work necessary to reduce the grades on most 
} bh € some very atty t 8 ’ . . no lines. nother experienced raitros i as equé 
" I A ere ar me ve ry pretty picture Old Colony, the Hoosac Tunnel & Wilmington, and the s Another expe ences vilroad man was equally 
trou! t he parties engaged in the manufacture pronounced in favor of lowering grades, which he said 
hese plates. but I have about made up my mind that | Grafton & Upton. when accomplished would enable the roads materially 
vould se a tie plate on the ordinary good size The old suit of the Wiggins Ferry Company, of St. to enlarge their net earnings without any increaxe on 
i wood cross-tie. I believe that the tie pla‘e might) Tonis against the Chicago & Alton, involvingsome three *2€ Present tariff rates. He thought standard 
f son é in cases where the tie is liab.e to wear f ‘ area tt ands dations, 6 ' h of locomotives amply sufficient “for the work, provided 
by the fr yn of the rail earlier than it would by | OT four Hundred thousand dollars for a breach of con-|there was a lessening of grades, and that the 
nal decay. Where, for instance, the tie is wholly | tract in carrying freight several years ago, has again been large engines now coming into use were neces 
ved from the cause of decay, as on a bridge, and is | the subject of a decision, the United States Circuit Court | S@ty only on the Eastern trunk and trans-continental 
ible to be scarfed by the action of the rail, a plate may ‘ lines, on which it is in many instances impossible to se 


Oly Induce 
dies fr 


ve it Un the «x 


a little longer life in a tie, but when the 
tenness I do not think any tie plate will 
yntrary, | am not sure but that the 
ite will hasten it along 
Chere are other objections to tie plates. 
re not made of sufficient thickness, and I notice that 


ym I 


One is they | 


overruling the Alton’s exceptions to the verdict given 


| several months ago 


The Railroad Commissioners of Connecticut, upon pe- 
tition of the Mayor and Common Council ot Bridgeport, 
have issued an order directing the New York, New 


hey buckle and twist, But even when you make thems | Borys & Hartford to omit the sounding of the whistles | Tially increased, 


cure low grades But he strongly favored the use of 30 
to 85-lb. rails when tracks are renewed, the dis 
placement of wooden trestles and bridges with steel. He 
thought stockholders could afford to wait for dividends 
while such improvements were being made, as the fu 
ture earning power of their property would be mate: 
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EDITORIAL ANNOUNCEMENTS, 

Contributions.—Subscribers and others will materially 
sssist us in making our news accurate and complete if 
tl ey will send us early information of events which take 
olace under their observation, such as changes in rail- 
road officers, organizations and changes of companies 
in their management, particulars as to the business of 
the letting, progress and completion of contracts for new 
works or important improvements of old ones, experi 
ments in the construction of roads and machinery and 
ratiroads, and suggestions as to its improvement. Dis 
cussions of subjects pertaining to ALL DEPARTMENTS of 
railroad business by men practically acquainted with 
them are especially desired. Officers will oblige us by 
forwarding early copies of notices of meetings, elections, 
appointments, and especially annual reports, some notice 
of all of which will be published. 





Advertisements.— We wish it distinctly understood that 
we will entertain no proposition to publish anything in 
this journal for pay, KXCEPT IN THE ADVERTISING COL- 
UMNS. We give in our editorial columns OUR OWN opin 
tons, and those only, and in our news columns present 
only such matter as we consider interesting, and im- 
portant to our readers. Those who wish to recommend 
their inventions. machinery, supplies, financial schemes 
etc., to our readers can do so fully in our advertising co/ 
umns, but it is useless toask us to recommend them edi- 
torially, either for money or in consideration of advertis- 
ing patronace. 


The advances made in the last few years in the 
metallurgy of steel suggest possibilities that have here- 
tofore hardly been imagined. The manufacture of 
armor plate of nickel steel, and the treatment of it by 
the Harvey process and by oil tempering, has resulted 
in a product so tough that it is very difficult to tool it 
and we mentioned last week a nickel steel specimen 
whick had been tested by pulling which gave, with 
98,000 lbs. tensile strength, 42 per cent. elongation 
A rail made of this kind of steel would be practically 
indestructible. It would also cost a good deal more 
than any chief engineer would dare recommend, 
Railroad directors would not be justified in conside: 
ing posterity so far as to spend a company’s money 
for such rails. But between a nickel steel, oil-tempered 
rail and the ordinary steel rail of commerce, there is a 
line of greatest economy which has not even been ap- 
proximated in rail making. 


The Advisory Board of the Western Traffic Associa- 
tion met in New York on Tuesday of this week, all 
the roads being represented except the Burlington, the 
Illinois Central, the Southern Pacific and the Great 
Northern. The only business done was to adopt the 
following resolution : 


Whereas, The Chicago, Burlington & Quincy Railroad 
Company has given notice cf its withdrawal from the 
Western Traffic Association, and such withdrawal! has 
been followed by notices of withdrawal from other com 
panies, which renders the Association ineffective. Re 
solved, That this meeting do now adjourn, for the reason 
stated, without date. 


The Finance Committee will fix up the matter of 
Commissioner Walker's salary. This action doubtless 
means the death of the Association. As we have be 
fore remarked, the present is as favorable a time for 
a dissolution as cou'd be found. The best of the smaller 
organizations are still as effective as heretofcre, and 
they are in the hands of good men. They can keep the 
records, and that is one of the chief functions of a rail- 
road traffic association nowadays. Records of the busi 
ness of all the roads, in such shape that con parisons 
can be readily made, are a practical necessity in all ter 
ritory where sharp competition exists, and the roads are 
ready to support a joint office for the purpose of accom- 
plishing this, They might want to have those figures 
inspected once in a while, Butas for taking any formal! 
action, such as changing rates or diverting traffic, in 
consequence of such inspection—why, that is another 
matter! It is well to be always prepared to rightly pre 
scribe a differential or to establish a pool, but as for 
actually doing those things—‘‘ not mucb.” 


The Superintendents’ Society has again suffered from 
lack of enthusiasm. 
docket to produce good discussions for two days, the 
repott of the Signal Committee alone being sufficient 
to talk about for one day at least : but the members 
wanted to be somewhere else on Tuesday, so they 
stopped the meeting when it was only balf done. The 
discussion on the catechism was the only feature of the 
meeting. This matter is in the hands of a good com- 


Enough subjects were on the 


mittee, and still more good work will doubtlkss be 
done. The Railroad Gazette has urged the value of a 
catechism many times. We fully appreciate the argu- 
ments of the opponents of the idea, but as long as one 
superintendent is responsible—or feels responsible—for 


} 


the thoroughness of the examinations made 


by from 10 to 50 Ccifferent subordinates, as is now the 
case on a number of large roads, the need of a guide, to 
secure something like uniform practice in asking ques- 
tions, can hardly be gainsaid. Asking questions is a 


fine art, and fine arts are not recond nature to many 
division superintendents and train masters. Moreover 
the general circulation of a list of question 


employes does not preclude written examinations 


among 


These have been successfully made on the Fall Brook 
road under the plan of having each individual write 
out his answer in the examiner’s office, plenty of time 
being allowed, so as to remove all embarrassment. 
If one sitting does not allow time enough the blanks 

in be surrend 


ered and locked up by the 


é examiner: 
This plan is doubtless in many cases superior to a 
stenographic report of an oral examination It 
was a mistake to refer thecatechism to the American 
Railway Association, for it is yet susceptible of further 
improvement The Executive Committee should print 
it in pamphlet form, and every member should test it 
in practice. They could then bring to the next meet- 


ing a large number of valuable suggestions for im- 


provement in the phraseology of the questions 


We call attention again to the admirable article by 
Dr. 8S. W. Latta, Chief Medical Examiner of the Penn 
sylvania Railroad, which appeared in our issue of Sept. 
23, and which laid down in considerable detail the pre- 
cautions that railroad companies should take in time 
of cholera. We call up the subject again because the 
public, and especially the railroad companies. ought 
not to Db In that 
‘** While it is prolable we may 


allowed to sink into fancied security. 


irticle Dr. Latta said : 


escape as us epidemic of cholera this unless 
the strictest sanitary requirements are enforced all 
through the winter and spring. the dread disease will 
be a most unwelcome visitor next summer. Such is 
the teaching of history.” The opinions which come 


from the other side of the water, from those who are in 
position toobserve and judge. enforce Dr. Latta’s warn- 
ing. The very careful and wellinformed correspond- 
ent of the London Times says that the epidemic is 


steadily marching westward. He says that cholera 
is doing just what it has always done formerly— 
creeping quietly onward and sowing the seed now over 


a wide area which will burst forth with the 


coming 
of the next summe! This seed has been sown in the 
Black Sea littoral and the Danubian provinces (us 
tria and Hungary are involved, and the water ways 
from Berlin to the River Oder are infected. If prec 


edent is of any value all those districts and Poland 
and France will break out into a blaze in 1893. Chol- 
era will knock at many doors and woe betide if there 
is a crack anywhere.” The most competent medical 
opinion in this country, so far as we are informed, 
confirms this idea. {serious outbreak of 
cholera in Europe next spring would probably settle the 
World’s Fair for one year at least. A serious out 
break in this country would certainly do so, and in- 
deed, would be very likely to prevent its being opened 
for two years whic h would be the ruin of the enter 
prise, and the loss of the vast investments already 
made and of prespective earnings on the part of the 
railroad companies In view of these great dangers 
the railroads, the best organized industry of the country, 
the industry which can most easily be brought to act in 
concert. and which if not very carefully administered, 
can do most to disseminate cholera, is the one which 
should take the lead from this moment in preparing to 
prevent 1s introduction at our ports or its spread 
inland if introduced. As showing the opinion of the 
American authorities on the invasion of cholera next 
summer, we quote the following from an editorial in 
the University Medical Magazine, of Philadelphia, for 
October - 

“It is doubtful if the greatest danger to the American 
continent will be realized this fall. Probably the disease 
will not gain much of a foothold in this country at 
rhe real danger lies in the fact that in the 
spring there will exist far more favorable conditions for 


present. 


its spread, because of the approach of a season which 
gives it greater impetus, and still more because probably 
the dormant germs will be seattered throughout the dif- 
ferent parts of the country, where they will have been 
carried by the immigrants coming through the fall and 
winter months. The whole country must be on the alert 
in the spring to seize and crush out the first appearance 


e disease everywhere.” 


Che work of the Committees on block and i: terlock- 
ing signal practice forms the subject of Colonel Haines’ 
address before the Time Convention this week. We' 
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regret that we have had to condense the address son 
what. Col, Haines takes the same general view th 
was presented in these columns last week, but he er 
phasizes the well known fact that the Association d 
not undertake to 
advanced standards, but merely to give form and a 
thority to the rules of existing practice. And as 
existing practice is sufficiently free from faul 
and widespread enough to command ready asser 
from the members, no standards can be recommends 
We are not deviating from the lines indicated by Co 
Haines, 


however, when we repeat that the Cor 


mittee could do some good work by making 

few vigorous reports. The establishment of standard 
under the rules of the Association, may not be possib! 
for five years yet, but to establish them even then wi 
require a large amount of work between now and the: 
and there is a great need that this work be undertake: 
in the thorough fashion that was followed with th: 
train rules. We have had much desultory discussion o 
signaling, but little that was comprehensive and vigor 
ous. It must not be forgotten that, although few road 
have done much in signaling and all are more or less ir 
consistent in their practice,we are by no means destitut 
of examples well worthy-of study and of imitation ir 
most of their features. A general survey may be di: 
couraging, but a general survey is not the only mean 
of gatherir 


= 


g information and learning how to in 
prove. Very complete interlocking plants can now lI 
found at several places. The block signaling on som: 
parts of some roadsis almost perfect; perhaps, in 
practical sense, quite so. The well qualified men 
the Committee of this Association are the men to pul 
lish the virtues of this good practice among those 
who are contented with poor practice We cannot 
say that this is a duty, as they are not servants of the 
public, but we remember that the good work 
of the Train-Rule Committee would not hav 
been done if its members had not given up their time 
and energies wholly regardless of compensation or r¢ 
If it shall be finally decided that the Associ 


tion cannot consistently do this work, then the mem 


ward. 


bers are bound to make better use of the Superintend 
ents Society. The convention did considerable busines 
besides listening to Col. Haines. though it sat only about 
three hours. The most important was the establish 
ment of a penalty of a dollar a car for diverting foreigt 
ears. As this was adopted without much discussion it 
remains to be seen how fully the members intend t: 
carry out the rule. It cannot be enforced, of courss 
against any road that does not agree to the regula 
tions, and a good many men of experience believe that 
these wiil develop so much 


make them of little value. 


internal resistance” as t 


Fares to New York During the Worla’s Fair. 


The New York newspapers recently have had much 
to say on the desirability of low fares to New York 
during the World’s Fair next year. ani incidentally 
have criticised the policy of the railroads in limiting 
to five days the excursion tickets to New York for the 
Columbus celebration this week. They say that if ther: 
are reduced fares to Chicago during the World's Fair 
and not to New York, the throngs of people who go to 
Chicago will spend their money there, whereas if they 
can get to New York cheaply, they will save some of 
it to spend here. 

But the situation of New York will not be peculiar. 
Boston, Baltimore, Cincinnati, Indianapolis, Milwau 
kee, St. Louis and most other cities will find that 
many who usually visit them and buy goods of theit 
merchants will be able to go to Chicago next year for 
less money ; and with the attraction of the exhibition 
this is sure to bring to Chicago a considerable amount 
of retail trade and probably some wholesale trade 
which is usually done elsewhere. If the railroads are, 
so far as in them lies, to maintain the rela- 


tive equality of the several cities, either they 


must make no reductions in World’s Fair rates, or 


(they must reduce all rates in the same proportion. 


And yet if they should adopt the Jatter policy, and 
make, say a reduction of one half in all fares next 
year, they would probably injure and displease as many 
merchants as they would benefit and please. For the 
man who makes the exceptional trip of his lifetime to 
Chicago or New York next year, and buys his goods 
there, buys no more goods than if he staid at 
home. The trade which the New York or Chi 
traveler’s home met 


cago merchant gains, the 


chant loses, and the railroads must consider the 
interests of Utica and Elmira and Harrisburg, of Osh 
kosh and Peoria and Terre Haute, and even the 
interests of the little towns that we can’t find on the 
map, as wellas those of the great cities. The aggregate 
of the interests of the small towns and cities, in fact, 
greatly exceeds those of the few great cities. 


define perfect methods or prescril 
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| 
it and sudden change in the relative fares 


rading centres disturbs trade to a greater 


extent W have known the business of a 
f habitants very seriously injuced one 
s of excul ns, Which that summer 
t) time gave the people an oppor- 

oO ry week, to visit the city for about 
iry fare. But this is ari-k a business 

like the risks of other changes in 

not complain of them if the special 


justified, as when opportunity is 
y travel thereby. 


s Fair there will doubtless be an 





r I ffic on all the lines leading to Chicago. 
em f many of these roads how to 

f for this travel without making un- 
vestments in rolling stock which 


Will it. 
special efforts to stimu 


led after the Fair is over 


ist at the time when they are most 


‘ ra Shall the New York Central, 

t t when all its cars are 

rkers going to and returning 

fer especially low rates to induce 

s, San Fr isco, Salt Lake and 

t t New York If the railroads have 

pe facilities in Fair time, it may be 

but the prevailing opinion seems 

tl |] not be many empty seats in trains 
ind Unhicago next summer. 

lot fa lk rate to New York would be as 


is in most other years, in attract- 
great bulk of the visitors 
I 1 will t people who have to think 
ig what a pleasure trip to New 
They will have 
nusual expenditure for their vieit to 


tens of thousands of people in this 

and for s e time have been, saving 

t tot World’s Fair. These 

! nnot be npted by the low fares to 
Irney it they will, many of 

their other expenditures for the 

ties ar varticularly anxious for 

ple b i they would spend 

Still, there will be, without doubt, a 


rs to Chicago who will be very well 
r journey to the seaboard and do a 
gy when they get there. 
will visit Ne 


How many 
w York ata $10 than at 
! \ nsiderable number, doubtless: but, 
great number to warrant such 

if there were Cars to spare. 


wspapers speak as if there was dis- 


nst that city railroad fares. Wedo 
‘ ndation there is for such a charge. 
twenty years’ close observation of the 


uld say that New York 
ties have had a greater 


fares, we es! 

seaboard 

pecially low fares than any other cities 

Excursion rates to New York have 

ym the e basis, usually, as to other places; regu- 
ites tand the other Eastern cities are the lowest 


n the world, and there have been 


ng p ds when the quarrels of the railroads 
rv greatly reduced them. We cannot see 
yone should think that New York fares worse 
the rest he country, unless it is that absurdly 


en made elsewhere, on occasions like 


to the Denver conclave, more recently than to 
York jut rates like those, which no one pre- 
d to be profitable, should not be considered in a 

i n of a proper rate policy. 

The Six Old Chicago Railroads. 
iI 

I ed t week that the six old Chicago rail- 
M | & St. Paul: Northwestern; Burling. 
© Quu Rock Island; Chicago & Alton and 
is Central) in the aggregate had an increase in 
ital st 1nd funded debt from "20 millions in 


ons in 1888 and 802 millions last year; 


r income, which was over 48 millions in 1882 
t 4 millions in 1888 and last year was but 49 
wns, which is only $975,000 more than in 1882. 


us I onsider each one of the companies sepa 


AGO, MILWAUKEE & 8T. PAUL. 




















1891. 92 1882 Increase P. c. 

721 4,520 1,201 25.5 

$70,392,161 $44,351,744 $26,040,117 48.8 

123,199,000 89,635,500 36,563,509 37.4 

i miles 45.3 1,220.7 129.0 

Pass.-mile 200.8 70.0 ¥4.9 

88 earnings $32, $11,896,872 58.4 

enses 20 8.628,931 70.8 

arbings 11,468,504 8, 200,653 3,267 851 40.0 

income 237.3 623,814 (lvec.) 386,400 ...... 

ges 7,274,150 4,785,053 2.488.097 52.0 
Profit $1,431,708 $4,038,414 $393,294 
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This company’s great increase in mileage was nearly 


all made before i887, when it already had 5,670 


miles of railroad, That is, it stopped building about 
the time of the greatest activity in construction among 
its neighbors At the close of 1887 its capital had risen 
to 1804 millions, or 464 millions more than in 1882, and 
in 1887 its income was the smallest for many years. 
The change in the capital and income for the last six 


years, compared with 1882, are shown below: 





Stocks and bond Income Stocks and bond~- Income 
1882. . $123,987. OH $8,821,167 | "BS 89_.8184.507,1100 $0,152,635 
1886.. 164,118,000 10,312.254 | "8O-99.. 185 9 ATL G1 
1587... 180,513,000 7.708.551 | "99-91... 19 9.556.149 


1888 180,716,000 9,099,952 | “91-92.. 193,591,000 11,705,858 


Thus the great additions to the property, which had 
been mostly completed in time to affect the business as 
early as 1888, resulted in a very small increase in in 
come until last year. In none of the four years previou 
was the income more than $650,000 greater than in 1882, 
though the capital was from 46 to 58 millions greater 
Its ‘‘new road” is now substantially all as much as 
seven years old. But the costly line to Kansas City 
has had its traffic greatly limited by the construction 
of two other new lines to that place 
CHICAGO & NORTHWESTERN. 

The mileage worked directly by this company has ir 
creased 995 miles since 1881-82; but all but 95 miles of 
this increase was made before 1888. Very much 
larger additions to its system have been made through 
its controlled lines, the St. Paul & Omaha and the 
Fremont, Elkhorn & Missouri Valley, whose capital, 
earnings, etc., are not included in the following table. 
The large investments of the Northwestern in these 


cotwpanies swell its capital, which therefore must not 











be compared with its mileage. 
CHICAGO & NORTHWESTERN 
1892 1882. Inc. or de« P. « 

Miles 27 4,278 1 945 $0.4 
Stock $61,389,053 $37 338,501 I. $24,050,652 64.7 
Bonds 114,235, 300 64,248,000 I 49,947 50 71.0 
Millions of 

Ton-miles 1,192.2 1,054.1 Ss. 

Pass .-miles 205.6 61.0 
Gross eart $73,681.656 I $7 .537.616 327 
Expenses 12,639,634 l 7,696,804 61.0 
Net earnings 11,985,831 11,045,022 I 40,812 04 
Other income $17,735 
Fixed charges 6, 483,38 666.947 I 816.438 14.4 
Profit 1,920,18 >, 378,075 D 457.890 8 


The capital vers Immense investments in other 
railroads, and $7,675,000 of stock was issued last year 
of Milwaukee, Lake Shore & Western 


stock too late to receive any dividend on the latter 


for the purchase 


stock in the last fiscal year. 

The Northwestern had substantially the same net 
earnings last year as in 1882, and, charges having in 
creased meanwhile, its profits were about one-twelfth 
less than then As is well known, it has maintained 
its dividends better than any of the other Chicago 
companies except the Chicago & Alton, which is due 
partly to having sustained smalier losses and partly to 
the large surplus of profits over dividends which it 
formerly had nearly every year. 

The stock and bonds and income of the Northwestern 
7 


bave been as follows: 


Ftock and bonds Income Stock and bonds 
188] -82 $101.586.500 $11,015,022 1889-90 
4 


Income 
S158.678.500 $10,100 











1886-87 151,077, 5% 1890-91 166,281,016 9,762 
1887-88 157, 126,500 1x91 -92 175,611 282 11,403.57 
1888-89 158.814, 500 9,664,972 


Two-thirds of the increase in capital was made be 
fore June, 1887, and the income then was about the 
same as in 188+-S2 and last year. It, however, in no 
one of the years since 1886 has fallen off as much as 
on some of the other railroads. 


CHICAGO, BURLINGTON & QUINCY 








Compared with 1882, the changes are : 
1891 1882. Inc. or dec. P.<« 

Miles Ze) 3.229 1. 2,056 63.7 
Investments $32 $25,5°3,069 
Stock 76,394,905 62,649,697 I. $13.7 
Bonds 114,431,481 68,648,050 i. 
Millions of 

Ton miles . 1,805.0 I 

Pass.-imiles 229.3 I. 
Gross earnings 27,916, 128 I 
Expenses 18,549,258 l 
Net earnings 9,366, 871 D 
Other income 1,428,475 D. 
Charges 3&5 4 ’ I. 2, 2 
Profit 4,082,960 7,386,043 D. 6,308 gz 


This company has added more than any other to its 


mileage since 1882, and the above does not include the 
Burlington & Northern Most of 


its additions have been in Iowa and Nebraska. The 


controlled Chicago 


traffic has not increased in proportion to the mileage, a 
great deal having been diverted by new lines, espe 
ially by the Chicago & Kansas City line of the Atchi 
son. The gain in gross earnings, nevertheless, has been 
considerable, but less than the increase in expenses, 
leaving a considerable decrease in income, and an 
enormous decrease in the profit over interest on bonds, 
ete. Thecapital and income have been: 

Income. | stock & bonds. Income. 
$12,049,066 | 1889. . $183.240,794 $10,052,072 
13.698,838 | 159) 187,853,988 9,960,758 
12,904,303 | 1891.. 190,826,386 10,895, 345 


>, 484,865 | 


Stock & bonds. 
1882. . $13 






1b ; 
1888.. 176,059,494 


| We remark again that this company’s last fiscal year 


cause it ends too early to have the ill benefit of |! 
year’s great croy The imme! reduction in 
was of course due in large part to the strike 

This ompan\ mileave ha increased since 1887 
much more than that of the two compan discussed 
above, at l n of 610 miles having been made dur 
ing the last f r ve \ considerable part of the 
new milea is! f the Platte River in Nebraska 
and Wyomir I t mpet efilv with th 
Northwestern The increase in capital since 1887 has 
been large also Phi ympal down to 1888 wa 


perhaps the mnost prosperous in ft 


invested some llions of prot n additions to its 
property 
Hi I SLA} I it 
Until 1887 tl mpany limited its operations to the 
east side of the Missouri At that time the immense 
vstems of the ym Pacifi ind the Atchison were 
entirely west of the Missouri, and companies like the 


Rock Island and the Chicago & Alton secured a consid 
erable part of the traffic to and from these trans—Mis 
souri systems. They were threatened with the loas of 
the Atchison trafh by that companys new line to 
k Island built a 


hicago, and the Rh mnsiderable 





system immediately in trans-Missouri territory, a litth 
in Nebraska, but chiefiv further south 
The ymparison with 188 SS? is as follow 
i ROC! A i} 
R91-2 1881-2 I Le Pt 
45 65 Ty o1 1 2 
$46, 156," $41.96 $4,196.000 10.0 
0000 7s 00O 216.0 
vd bbe 72 9 4s 
Pass 218 ll ’ 10 92.0 
Gross i ” 6.64 $23.442 41.0 
Expens 47.4 2 862 825.19: 79 
Net ea 4 $3,018 M3,781 De 100,76 7 
Other 
Charge 8 402 912 Ir 2,329,077 16.6 
Prof 1,933,229 4,510,869 Dec, 2,607 64 7.4 
There wa ibtantial change in mileage until 
R88. and though the er earnings fell off a million 
from ISs2 t Ss t ‘ ttle hange in them 
thereafter until ISw0, w nthe trans-Missouri system 
was absorbed. As to the net earnings, they declined 
almost mntinu y fr tl $5 .943.78 given above 
for QR1_8 t = x3Y SES -SY nd with the 
addition of the 100 miles n have ranged from 
$5.164.000 to the $5.54 Hof last eal never equal 
to those of 1882 nd but little 1 re than those of the 
three f« WW I when thev exceeded $5.000.000 


every veal 





Th apit ind é e€ 
Stock : : _ ’ ise 
188 » * 160.00 25 6 ~ 1230-9 $95.04 ne s wn) Ga4 
LAN “ 5. 24 ix 4} ; mo 7 l 
1887 -8 87,616.\ 4,766,667 | 1891-9 101.508, 0 065.219 
1sa8 ~ t “e ~ 
The ir SAO_Y i th following vear i 
increased DV al it > U “ieacnd vear received as in 
terest on the Chicago. Kansas & Nebraska bonds held 
by the Rock Island he taortgayve has been foreclosed 
and the Rock Island nov wns directly the trans 
Missouri roads. The net earnings were about 10 pe 
cent arger ast vear than tl! vear before Tine capi 
tal is $30,000.04 12 per cent greater than in 1886-87 
the income $851,00 S per nt.) greater. The bonded 
debt formerly was very i and in 1886-87 prior 
charges a ed only about ne-third of the income 
The great increase in the interest charges is the caus« 
of the great decrease in dividends i fie ompany s 
large investments in the Burlington, Cedar Rapids & 
Northern vield itt lirect income 
I I roN 
This is t st a i lished of a the Chicago 
railroads. from the fact that it has made no additions 
to its mileage be past ) irs Phe omparison 
with 1852 is therefore very interesting Considerable 
improvement t the property ind additions to its 
equipme ts have been mace 
Q ’ 
‘ + 5 Ss 
> 4 S160 > 001.425 | 
410.0 
1 i 474.5 l 
i l I ll l 
Gross earning WILSS] $8,215.49 $624,604 t 
Expenses 4,458 4,084.5 i : i 
Net earning 132, 1 ny 1) bs Nel il 
Other i r 9 i \) 1, OR 1s .0 
harges l | 1.9 D 7) 9 m0 
Prot $1 .830,8 ‘ } D $64,472 ‘ 
And ira 
The chang I t Kk and bor : ive been made 
chietly by issuing it wn s irities for those of leased 
lines,and in this way chars ich were formerly 
rentals have be me dividend Lhe g a8 earnil of 
the road exceeded $3,000,000 yearly | averaged 
$8,450,090 for t ix vears from 1882 to 1887 ince 
then they ha iveraged 37,42 0) The net earnings 


averaged $3,556,000, and varied but little for the first 
six vears: and were from 52,684,0v0 to $5,152,000 in the 


last four years, averaging $2,901,000, or $655,000 (18 


per cent less than for the earlier peri vl This re 


sult is especially interesting ecause it has not 


9,7 ' nies (except the Chicago & Alton) here mentioned, be-' been effected by a vast mileage of new road in a 
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territory unlike that formerly occupied, as is the case 
with all the other old companies. They have been af 
fected by what they themselves have done as well as 
by what their neighbors have done; the Chicago & 


Alton only by what its neighbors have don» and the 
general growth of population and production in its 
territory. It 1s noticeable that the freight traffic was 
but 15 per cent. and the passenger traffic but 11 per 
cent. greater lust year than in 1882, which is a slow 
rate of growth fur a Western railroad; but the 


increase in competition makes it easy to understand. 
The traffic reached its maximum in i887. Last year 
passenger traffic was 6 per cent. and freight traffic 
nearly 15 per cent. less than then. The changes in 
capital have been insignificant since 1886. The 
come meanwhile has been : 


in- 


1886, 1887. 1888. 1889. 1890. 1891, 
$3,682,338 $3,940,442 $3,116,632 $3,218,756 $2,957,251 $3,404,698 

The fluctuations have been less than on most of its 
neighbors ; and. as is known, the old rate of dividend 
(8 per cent.) has been maintained ; but recently there 
has been very little to spare, and in 1888 and in 1891 
the surplus of previous years was drawn upon to make 
out the dividends, while formerly there was a con 
siderable surplus yearly. 


ILLINOIS CENTRAL. 





1891-92. 1883. Ine. or Dee. P. c. 
Miles worked....... 2,884 1.928 I. 9% 49.5 
BE ich denon «+++. $45,000,000 $29,000,000 I. $16,0 0,000 55.2 
ree « 63,218,009 38,145,000 I, 25,073,000 68.3 
Millions of: 
Ton miles....... oes 1,411.4 604.6 I 133.4 
Pass.-miles........ 208.8 113.3 I 81.3 
Gross earnings...... 19,291,760 13,064,743 I 47.7 
Expenses..... ...... 14,070,020 6,995,251 I. l 
Net earnings........ 5,221,740 6,069,492 D. 2.3 
Other income....... ° 4,771 500,235 I 
AERA «- 3,932,105 2,880,288 I 
Eebtsiescdt<hanen 2,264,406 3,689,439 D. 





We compare with the year 1883, rather than 1882, 
because the company began working its Southern sys- 
tew, now a large part of the whole, in 1883. It ap- 
pears that while the mileage has increased one-half the 
traffic has more than doubled, but the gross earnings 
have increased less than one-half. Meanwhile the 
working expenses have doubled, with the result that 
net earnings have fallen off one-eighth. To pay interes; 
on the additional 25 millions of debt requires little 
more than a million, and the stockholders’ profits have 
been reduced three-eighths. By 1882 the funded debt 
of the old company had been nearly all liquidated from 
the proceeds of the land grant, and the capital of the com 
pany was very much less than the cost of its property, 
The larger part of the company’s new lines is in the 
South, chiefly in Mississippi, but it has new lines also 
in Northern Illinois (where they are very closely 
elbowed by other roads, old and new) and in North- 
western Iowa. More than half its additions to mileage 
have been made since 1887. The gross earnings varied 
comparatively little from 1883 to 1888, but have grown 
very rapidly since. The net earnings, however, 
no larger last year than when the gross earnings were 
$6,000,000 less. The income, including that from in 
vestments, has been : 


were 


1883, 1887. 1888. 1889-90. 1890-91. 1891-92. 
$6,569,729 $5,454,851 $4,793,075 $6,059,806 $6,318,513 $6,196,511 

Thus this company, operating largely in a different 
field from the other Chicago railroads, has had an ex- 
perience similar to theirs. In spite of large additions 
to its property and its capital, its income fell off largely 
from 1883 to 1888, and has increased by an important 
amount since, but not so as to yield an additional sum 
for the increase in capital 

It is pretty clear from the above that these six Chi- 
cago railroads have suffered greatly from the enor- 
mous increase in railroad mileage in their territory, a 
very large part of which they have built themselves 
One can almost say that the companies which have 
built most have suffered most, and, perhaps, if we 
should say that those who have built most since 1886 


have suffered most we should be near the truth. But 
there is another point to consider: most of thes¢ 
railroads in the old days were making very large 


profits. Now capital invested in railroads 
under the conditions which exist in this country, is, 
on the whole, closely subject to the circumstances 
which govern capital in general: in the long run it is 
not likely to receive a greater interest than the ruling 
rate for other investments liable to similar Not 
but that here and there a railroad investment may 
make large returns permanently, but that this is not 
likely to be possible for the great bulk of railroad m- 
vestments in an extended territory. 


risks. 








The traffic officers both of the lines in the Trunk Line 
territory and of those in the Central Traffic Association 
have held consultations during the past week on the 
question of passenger rates to and from Chicago during 
the World’s Fair, next year, and their deliberations have 
excited a good deal of comment among the newspapers. 
The New York papers have been much exercised over the 


cago ; that is, the 
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alleged ne«essity of getting the roads to make excursion 


freely, during the time of the fair, as they will go to 


Chicago. In other words, the Atlantic Coast Line 
ought, in their view, to make a rate from Savannah 
to Chicago via New York at as low a rate yer mile 
as by the direct route; and for people west of Chicago 
it is demanded that excursion rates from Chicago 
to New York and back shall be made as 
low as those from New York to Chicago and back. We 


the 
general complaint 
the smal! reduction which the railroads propose to make 
reguls All the 

cent. reduction, or, 
, isall that they ought 
rhis would make the round trip fare from New York to 


have discussed this phase of question in another 


column. The more is, however, at 


from ar rates to Chicago. principal 


roads seem to be agreed that 25 per 
possibly, 33 per cent 


t 
to 


make, 


Chicago by the strong lines $30, or at the lowest $27. 
While it is too early to discuss the merits of this ques 


tion in detail and the probable outcome of the discus 
sion, it is fair to remind the public, especially the people 
of Chicago and the rest of Illinois, that the alleged rea 


son for the present action of the railroadsis doubtless 


the real one, and that it is a very good reason. It is, 
in short, that one-way tickets at the reduced rate can 
not be afforded and are not due the public, and that | 


round trip tickets are pretty sure to be scalped at Chi- 


non-transferable clause in the contract 
is quite likely to be violated, It 


is true that theoreti 


cally a railroad need not have its tickets scalped unless | that 
| tha 


it wishes to, but 


pany is quite helpless in the matter, and is 


practically the most honorable com 
justified in 
avoiding the use of round trip rates much cheaper 


the one-way rates on such an occasion if it can. 


fhe Cleveland Car Service Association, which includes 


the territory in and around Akron, has informed con 


signees that the manager of the Association, instead of 
the respective local freight ag” nts, will hereafter take 
charge of car service matters in the Akron district,. a 


very courteous notice to that effect having been issued, 


signed by the four railroad companies doing business | 


there. As Manager Simmons’ headquarters are in Cleve 
land, it is to be assumed that he will have to have an as 
sistant at Akron. The meaning of thisis, of course, that 
to maintain the requisite impartiality, while strictly en- 
forcing the rules for charging demurrage, it is necessary, 
at a strong competitive point, to put the whole business 
into the hands of man. 


very 


one To put it the other 
hard to 
point the business is 
the maintenance of 


This difficulty is largely irremediable, for demur 


way, 


demurrage rules are enforce at a 


com petitive where too 


small to warrant 
office. 
rage must always be asecondary matter, more or less 
influenced by competition in rates ; but it should 
that 


unprofitable because the salary of the 


be re 
membered a demurrage association is not neces 
sarily 


exceeds the amount of his collections. It is profit 


keep cars out of the warehouse service, even at some 
direct expense, and this is true to a considerable extent 
even in dull times. Consignees must be trained in 
reasonable habits then,so that they will not be un 
reasonable when cars are scarce, 

rhere will be some dull times, of course, during the six 


months of the fair. It is hardly to be expected that the 
railroads will fill all their passengercars every day during 
the whole six months. If these dull seasons are atal! pro 
longed—that is, if they last last more than a week or two 
a time—it is quite likely that large reductions will be 


made, and that one way tickets will be sold at low rates. 


at 


It issaid that the Canadian lines are already making con- 
tracts in Europe to carry people from Montreal to Chi 
This 


A merican lines, 


will, of course, have 
Unless the 
ume of traffic keeps up with great regularity, this influ 
be quite marked. The 
understood, already favors selling one way tickets at as 


} 


cago and back at half rates. 
its influence on extra vol 


ence will probably Erie, it is 


It is to be hoped that secret cutting and all unpleasant 
will be avoided, but if the 
due to a lack of passengers on the weaker lines shall ap 


strife ordinary disturbances 


pear, it will undoubtedly be best to adopt the simple 
remedy suggested by the present proposition of the Eric 
officers. 

The Midvale Ste 


an 8-in. disappearing gun carriage for the United States 


| Co, has cast aroller path be 








army, weighing 7,995 lbs. This is a remarkable casting, 
not only in point of weight, but in the nature of the} 
material. The specifications called for a tensile strength 
of 65,000 lbs. per square inch, with an elongation of 
20 per cent., with a minimum tensile strength of 
55,000 Ibs. per square inch and a minimum elonga 

tion of 15 per cent. The official test of this cast 
ing showed the tensile strength to be 73,000 lbs. per 

square inch, with an elastic limit of 35,000 lbs. per 


square inch and an elongation of 33.2 per cent. and a 
contraction of area of 47.18 per cent. 
of an inch in diameter and 2 in. long between measuring 
Thisis one of the most remarkable 
ings ever made, and the tests prove that cast steel when 


The test bar was. 


points, steel cast 


|}sound can be relied upon to be stronger and tougher 


than wrought iron and better adapted to resist shock. 


| 
Of course 
rates which will induce people to visit New York as 


than } 
} 


|} moving loads at least. 


an independent | 





| linear foot Ch 
manager | i 

nanager | ate bet ween the preceding 
able to 


|} advocates six sy 





low rates per mile as those charged for the round trip. | 


ring for 
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the difficulty is to get the castings sound ; b 


for all ordinary purposes where forgings are general 
uxed, such steel castings as this are more reliable than 
forging, particularly if the forging is one having welds 

The Chicago Society for the Prevention of Smoke h 
accomplished one very desirab'e result, that of maki 
the use of anthracité yal compulsory for tugs runnin 


on the Chicago River. This step has greatly decreas 


| the smoke on the river front, and has had quite an a; 


preciable effect on the color of the sky. It having be« 
reported that there are some delinquents who are st 


had 


inspectors patrolling the river for some time. 


using soft coal, this society has its whole force 


Every cas 
of a smoking steamboat or tug, except those doing a lak: 


business, is noted, evidence taken and warrants swor: 


mut for the arrest of the owners. 





Some Disputed Points in Railroad Bridge Designing 
The paper by Mr. J. A. L. 


inder the above title, 


Waddell, M. Am. Soc. C. E 
appeared in the February-Marc! 
of the Am. Soc. ( 
discussions made 


IXo2, number of the TJ'ransactions 


E.,and with the very valuable 


volume of 186 pages. Altogether it is a distinct additio: 
literature, and the influence of it has, no doubt 
The « 


Waddell seeks to bring about may 


to bridge 
mly begun to be felt. hanges in practice that Mr 
not be made just as 
have little doub 
papers and discussions so far published will be 


he wishes to have them made, but 
th 
fruitful, not 


we 


only in further enriching the literature of 


the subject, but in actual practice. Therefore, we hav: 
asked Prof. Wm. H. Burr, now of the Lawrence Scientifi 
School, Harvard University, to make an abstract of th 
paper and discussions, presenting the best of their sub 
stance in more compact shape than it appeared in the 


Transactions. All that follows is Mr. Burr's work: 
MR PAPER, 


tof the to induce the 


WADDELLS 


The obje paper is members of 
the Society and other interested engineers to discuss i: 
1complete manner some open points in bridge design 
and the proper moving load for future structures, to the 
snd, if attain uniformity in the 


Briefly, Mr. Waddell 


possible, to matter of 
advocates 


the following 


A.—A set of six standard locomotive and train loads 
ienominated classes Z (lightest), Y, X, W, V, U theavi 
est). Each standard consists of two consolidation loco 
motives and tenders, followed by a uniform train load, 
with wheeled spacings in even feet. The total wheel 
base in each case is 104 ft. from front pilot to the front 
end of the train 

Class Z has 96,000 lbs. on a driving-wheel base of 15 ft 
ind a uniform train load of 3,000 Ibs. per linear foot, 
while Class U has 156,000 Ibs. on the same driving-wheel 


vase of 15 ft. and a uniform train load of 4,000 Ibs. pe 
have weights 


Instead of 


ymputations he 


ocher classes intermedi 


using these con 
centrations for actual 


truss strongly 


stems of uniform loads for each different 


length of span, each of which will produce a maximam 
bending moment for any given length of span equal to 
that produc ed by the corresponding standard load of 
concentrations 

He would use these equivalent uniform loads for all 


lengths and types of trusses and girders, and offers to 


sompute the entire setand present themtothe engineer- 


ing public if the proposed standards are adopted. 

He computes the equivalent uniform loads for the class 
Z standard for spans ranging from 109 to 300 ft. in length, 
hat the the same 


ha danger” variation from 
stresses produc ed by the concentrations does not exceed 


and shows t 


2% per cent., while the safety variations are 


somewhat 
larger. He proposes a special formula for the vertical 


shear at the end of plate girders. 


B.—Wind Pressure He recommends the usual 600 
ibs, total per linear foot as a minimum, but for long 
spans would compute the pressures with intensities of 


In order to 
area of one projected 
that of 


25 to 30 lbs. on actual pr yjected surfaces, 


find the latter he would double the 


truss and deduct from the result part the lee 


ward truss protected by the train. then add to the result 


the product of the span length by the vertical distance 
from the top of guard rail to bottom of stringer. He 
would also add the projected area of the lower laterals 
if they are exposed. He would compute both direct 
and overturning effect of the wind in all truss mem 
bers. le would carry the entire upper chord wind 
loads, through the upper laterals and dowa the end 
posts, considering the feet of the latter pin end sd for 


portal bending. 

C.—Styles of Trusses.—He recommends plate girders up 
o 100 ft., single track lattice trusses 100 to 150 ft., and 
louble track lattice trusses 100 to 125 ft., with pin 
trusses above the latter limit. 

He would make all lattice trusses single cancellation, 
but would always exclude the pony truss, nor would he 
1dmit suspended floor beams. 
25) 
inclined substrut above 

top chord may be in- 
‘lined or broken to advantage when the spans exceed 175 
yr 200 ft. He advocates increasing the clear width of 
single track road ways to 16 ft., and that for double track 
spans to 29ft. He favors making maximum depth of 


span not greater than three times the distance apart 


He would use the Pratt truss for pin spans up to 


ft., and the Pettit truss with 


that limit, and believes that the 


and 


would always requires stiff lower 
utes a stringer separation of 8-ft. 
12 in. on edge dapped, 
d would use outer guard timbers 6 
10 in. dapped 2 in. on ties which are 

He would make the inner guard 
iron, ora 6in. x 6 in. 
yn ties and faced on the sides toward 
angle iron ; then bolt 
» to the stringer flanges through the 

in. the same bolts 
ernate ties. 


be- 


1 Dine ties 5 tu. 


in igie 


al 


> im. in 


bolts, and use 


lard and alt 
yak for all floor timbers. 

He think that the 
<periments should govern the working 
would allow for the effect 
eye-bars 12,000 


sse8 does not 


nbers, but 


by using for steel 


f 


and for steel; plates and shapes: 


] 


ywer flanges of plate 


inch of net section 10,090 
1,000 Ibs. for spans under 


se per square 


11,000! 14 
\ 


mmends 


-column formula, 
eversion he favors the 


iti 


min, ress 


}but would not ap 


max. Stress 


r be urrying outer highway 
a slight reversion. 
tom chords he would 
sand apply a unit stress 
dead and live loads 
,000 Ibs. for eye bars, 
f steel. He believes 
never received the 
mportance demands, and holds that 
their feet be considered pin 
the intensity due to the 
oads (including the bend 
20,000 | for short spans to 


ams 


rarely produce 


88 In ) 


wind stres 


than that for 
] 7 
L never excee Zi 
ates and sh apes 
ai posts has 


1e1 must 


ik working 
and wind 


fre 


7m , 


ngs 


pans 
f 


, 


Py 


ess than 


oning.—He does not like to 
n. thick and would pro- 
the girders rest on abutment 
and would make 
The filling 
termining the section of 
the web must inevitably 
| recognize its flange value 
tional area in each flange. 
istruction.,---This 
manner required by this 
features are as fol 
stringers to floor beam webs 
n any draw span what- 
would insert sliding 
150 ft. apart. He would 
beams for all spans, as giving 
n many respects, particularly for the 
ntraction of the trusses. 
axes of bridge members, both main 
at a panel point intersect in 
por beams are cut away on a 
hord, he an intermediate 
of the beam. He would 
with serew ends and 
pended floor beams, except 
calls attention to the bending effect 
y grouped rivets in a riveted connec- 


)por’ 
rs, when 


bs. per square in h 
fit the 
gl 


asmuch 


flange angles. 


reglected in de 
As 


r he woul 


section 
in the 


, but the 


main 


» 175 


ne spans 





yr i 


he 
system about 


Ansion anda ¢ 


mmverge 


fi 


nds of 
would use 


theentire length 


eam hangers 


in subdi- 


DISCUSSION. 


M. Am, Soc. C. E.: Disagrees 
favors concentrated loads. He 
they are simpler, more accurate and less 
tl the true equivalent uniform load 
1 the length of span, but with its posi- 

lhe diagrams proposed do not en- 
emselves to him, ashe would make all 
bs. per linear foot and change the spac- 
4.5 ft. apart, with 11 ft. 
tender wheel. He thinks 
designed pony trusces are permissible, as 
has demonstrated their excellence. In 
he not use the substrut, but 


NSON, 


and 


at 


the 


mmer 


spal 
ads 4,00 


bat the drivers would be 


driver the front 


properly 

experien 
vided 
the 


panels would 


ver a i 
in the same line cannot 
deprecates the proposed formule for 
zg unit stresses and considers them complex, as they 
different for different classes of truss 
Mr. Waddell’s straight 
rrmula is arbitrary in its constants and without 
wrt. Half through plate girders with long panels 
ot meet his approval. 
. CLARKE, M. Am. Soc. C. E.: Advocates steel 
s of plate with gravel filling. Heis of the opinion 
it the assumption of the moving load being twice as 
tructive as the dead is safe and prudent until we se- 
more information relating to the effects of rapidly 


le pin connections 


1ims that a tie and strut 


H 


wether 


lire values 


vers; he also asserts that 


| 


HOMAS ( 


' 
i 


ving loads would use 


vad to the upper chord by a tie, for | 


for 
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! 
chords, posts and diagonals, except in spans of less than 


150 ft. and rivet all other connections. 
GEORGE F. Swain, M. Am. Soc. C. E.: Believes that 
the labor of computation with concentrations is exag 


gerated by the author, although he favors uniform load- 


ing with a locomotive excess. He contests the views of | 
Mr. Waddell regarding double web systems for riveted 
trusses, and holds that they contain features of con 
such merit as far more than 
balance the disadvantages of ambiguity in trusses, at 
the same time claiming that even a single system pin 


struction which are of to 


truss with continuous upper chord does not exhibit per- 
fect stress determination. He advocates plate bangers 
for floor beams when properly designed and with proper 
lower lateral connections, observing that when floor 
beams are riveted between posts, the upper rivets are 
subjected to tension and the chord is twisted. A floor 
with main stringers under rails, but with outer lines of 
guard stringers, is his preference. He thinks Mr. Wad- 
dell is inconsistent in regard to the fatigue of metals, 
because he really proposes formule based on it, and be- 
lieves that itis unnecessary. He would add a proper per- 
centage to the moving load and treat the result with the 
dead load, as all dead. His opinion is to the effect that 
the straight line column formula is wrong in form and 
practically no simpler than that of Tredgold. He believes 
that the end post feet, in computations for wind bend 
ing, are nearer fixed than rounded. 

J. M. Jounson, M. Am. Soc. C. E.: Agrees with the 
author as to the desirability of abolishing concentrations, 
but would suffer them if 
He believes that if general argreement 


uniformity could be secured. 
is to be reached 
at all, it will be only in reference to loads, stress intensi 
ties, kind and quality of material. He also thinks that 
when steel is used in place of iron the maximum thick 
ness of metal should be specified. 


CarL GayYLor, M. Am. Soc. C. E.: Would insist that 
the minimum thickness of metal should never be less 
than *% in., and calls attention to the inaccessible sur- 


faces in the joints of pin bridges. 

G. LINDENTHAL, M. Am. Soc. C. E.: Agrees with Mr. 
Waddell as to of concentrations, and 
gives his own practice as that of uniform load combined 
with one concentration equal to ten times the amount 
of uniform load per linear foot. The methods of analysis 
with should be well known and recog: 
nized, but not follow them in the usual rou” 
tive of bridge designing. He claims that the 
bracing is stressed more by the shocks of moving trains 
than by the assumed wind loads, and he maintains that 
satisfactory lateral connections in pin bridges are not 
His preference is for asmall number of eye 
than 


the uselessness 


concentrations 
he would 


lateral 


yet secured 
bars rather 
being stiffer and exposing less surface to rust. 


number of smaller ones, as 
He ad 
vovates buckle plate floors with stone ballast, as well as 
re-railing devices and collision jibs. He does not believe 
that fatigue formule should be used in bridge design 
ing, because working stresses are so far below the elas 
tic limit; but he is of opinion that the real safety fac- 
tors of compression members are much below those for 
tension members. Hence he would specify a maximum 
value of / +2, of 50. For long spans he would 
make working stresses matters of judgment.rather than 
use hard and fast rules. 

Wma. H. Burr, M. Am. Soc. C. E.: Agrees with the 

| author in his objections to concentrations, but does not 
concur with Mr. Waddell in advocating the equivalent 
uniform loads ; but he would use the uniform train load 
with a concentration at its head or at any intermediate 
point, equal to the total excess of the locomotive and 
tender weights ever an equal length of train. 

He indorses Mr. the use of steel, 
and comments on it as admirably adapted to the pur 
poses of bridge construction. Without giving detailed 
rules, he is of the opinion that working stresses in steel 


a large 


about 


Waddell's views on 


may exceed those for iron by Wto2percent. He 
thinks well of stiffening end lower chord panels, but 


considers the lower ends of end posts more nearly 
flat than pin ended. 

In his judgment, wind stresses in the lower chord 
may be neglected unless they exceed 1% those due to 
fixed and loads, and he would also neglect 
transferred truss and moving load wind stresses. The 
method of carrying upper wind loads through upper 
laterals direct to portals and down portal posts to ma 
sonry, meets his approval. 

L. L. Bucter, Am. M. Soc. C. E.: Would be glad to 

| abolish concentration,but thinks the time is not yet ripe 
for it. in American bridge engineering has 
| been due to great detail in computations and investiga- 
tions, and he thinks such are still needed. Multiple 
systems of triangulation in riveted spans meet his ap- 
proval; and he would make all lower chords stiff up to 
| 175-ft. spans. Mr. Waddell’s argument against shallow 
}eye bars for long panels do not appeal to him as well 
made, for he does not approve making the eye bar act as 
|a beam to sustain its own weight. The nearer it can as 
sume the catenary due to its own weight and the tensile 
| stress upon it, without acting as a beam, the better. 
He regards the suspension of floor beams generally ob- 
| jectionable, although permissible in some special cases. 


moving 


Advance 


Stringers placed 7 ft. apart centres and riveted to floor 


beam webs, with proper number of rivets, seem to him 
to meet all requirements. 


dead load, bridges will last the longer for it. 


He believes that if live load 
unit stresses are smaliin comparison with those due to 
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J. B. Jonnson, M Am. Soc, ( k Concurs essentially 
with Mr. Waddell's views regarding the advisability of 
abolishing concentrations, and proves that a uniform 
load, giving the same bending moment as the wheel 
loads, will give almost the same truss stresses in all 
members as the concentrations. He gives a very inter 


esting and valuable analysis of the combined tension and 


bending in eye bars, together with a table of depths for 


greatest fibre stresses due to bending from own weigh. 


in long panels of pin bridges and the fibre stresses them 


selves. He shows that these bending stresses will vary 
from 10 to 20 per cent. of the working tensile stresses for 
bars in lengths of 15 to 30 ft. 

Henry T. Eppy, M. Am. Soc.C. E Believes the paper 
is a move in the right direction and advocates a system 
of uniform wheel concentrations to be agreed upon and 
generally adopted. He claims that the author has mis 
understood his own (Eddy’s) paper and the object of it 
and contends that he has given methods with concen- 
trations equally simple and expeditious as those with 
uniform loads. His mathematics and analysis simply 
prove the accuracy of the methods and are not to be 
used in designing. He maintains thatif his methods 


are used equivalent uniform loads are rendered unneces 
as nothing will be gained 


To be 


sary, 


continued.) 


Continuous Indicators. 


BY W H. BOOTH, 


Certain remarks in the Railroad Gazette concerning 
the desirability of some means of continuously record 
ing the power developed by a locomotive lead me to 
offer what follows on the subject of continuous indicat 


The de 


vices to which I propose to refer are merely such as are 


ors so far as they have come under my notice 


applicable to steam or other fluid worked engines, be 


ing, in fact, a combination of the steam engine indicator 


with an integrating motion and recording apparatus. 
The first of 


these is known (or ought to be known) as 


Ashton & Storey’s Power Meter. It is applicable only 
to one steam cylinder of a locomotive, and two meters, 
of course, would be required to.give exact results em 
bodying both cylinders. We may, however, assume 


with very fair approximation to accuracy that in a loco 
motive the total work done is deducible from the record 
from 


of one cylinder by first taking ordinary diagrams 


and finding the ratio of power developed in the different 
cylinders and figuring the total from this ratio. setter 
would be two meters 


of 


communication with the engine cylinder at each end and 


still, of course, 
This first 


meter consisted a small cylinder in free 


; ; 
containing a light piston on the rod of which was a smal! 


fine edged steel wheel ( (fig. l). The travel of this smal! 
At a distance 


from the piston equa! to half the diameter of the small 


piston was perhaps two inches or less. 


wheel was a smooth faced disc of gun metal carried on a 
horizontal spindle (the piston motion was in a vertical 
This dise was connected with the crosshead of the 
of gear revolved to and 
fro in alternate directions with each stroke of the engine. 
The the 


face 


line). 


engine suitable reducing and 


named, 
the 


steel wheel, above 


of the 


pressed lightly on 


disc, and, when cylinder was at atmo 


spheric pressure, or at equal pressure at both ends, the 
disc centre point touched the wheel, but when steam 
was admitted to one end of the cylinder the whee! was 
carried across the face of the oscillating disc and caused 
to revolve by the contact of this. When central, of 
course, the whee! stood still; when above the centre the 
wheel revolved in one direction, and when below the 
centre it revolved in the opposite direction if the dise re 

volved continuously: but, as the disc changed its diree 


stroke. the | 
direction, for it 


stoppe 


tion of rotation every whee revolved con 


tinuously in the same crossed the dis¢ 


centre just when the disx i and reversed its direc 


tion of oscillation 
Now 
meter piston simply 


f 


The arrangement is sufficient! y indicated in fig. 1. 
the 
moves in obedience to the difference « 


the 


it is evident that indicator or 


pressure bet ween 
o ends of 


the steam in the tw engine cylinders, and 


the extent of movement is controlled by the helical 
spring in the usual way. Thus net forward pressure is 
usually measured by the meter 

It is very clear that the greater the net pressure 
in the cylinder, or rather, in one end, the greater the 
excess of pressure above that in the other end, the 
greater will be the motion of the meter piston, and there 
fore of the wheel W. This integrating wheel will! be 
carried toward the rim of thedisc D. and will be turned 
by the rolling contact of this through a greater angle 
than when it makes contact near the centre of the dis« 
Given then a spring of equal compression or tension for 
every pound pressure and the angular rotation of the 
integrating wheel will be exactly proportionate to the 
distance of the wheel from the disc centre; i. e., to the 
net effective pressure in the cylinder. 

It only remains now to attach a toothed wheel to the 
piston rod extension and gear this with a long pinion P 
to be able to make a connection between the wheel and 
a dial plate, or series of dial plates G, like a gas meter 


index, and the exact number of units of work can be read 
off at 
It only required a simple calculation of the ratio of the 
on the meter to the L. H. P. 
of the engine to find the actual horse power developed. 


sight which have been done since a given time. 


number of indicated units 


| 


Necessarily every engine has its coefficient, and it is ad 
visable to so regulate the angular motion of the oscillat- 



















































ee 


we 
% 
a age Et 


Eyres 


v= 


e 


PRI Te tn RES MIRE OEE REAPS 


[ae 


ST RRC ie ORO 


poets DAs 


Pe DEE 








Mii 
Ag Th OR oe = 


OP Se OE: 
Fen t ELIS 


te napus le - 


ale 


a ty, 


— 


> 


i 4 


oe ea 
ie ae 


Helton 
hae 


ie 


neat 









774 





ing disc that the coefficient for the engine will be reduced 
to a single figure, if possible, to enable the observer to 
mentally work out the horse power at once from the in- 
dex reading. Necessarily the connection between the 
engine and the disc should be positive and unstretchable 
or inaccuracy is inevitable in the readings. 

This meter was used at sea on a voyage of some 
weeks, and attracted a good deal of attention; but it 
was invented too soon, and never much used. [Lt 
was interesting to note its working on a colliery 
winding engine, for example, where the load was set 
to pull against the reversed engine ; so pumpiag back 
air to the boiler, the meter index would turn back and 
substract from the recorded work done, as it properly 
should do. The net day's work would be shown on a 
locomotive running down grade, and reversed it would 
show the power pumped back if the wheels did not 
slip. 

The fault of this meter I will shortly point out, and 
would merely add that, as made, each unit on the index 
represented 1,000 ft. lbs. on each circular inch of the 
piston. Thus the square of the diameter of the cylinder 
multiplied by 1,000:gave the total work in foot pounds. 

Some few years later a new meter was invented by a 
Mr. Boys. In this meter a small brass cylinder was caused 
to slide to and fro along its own axis by a connection with 
the crosshead of the engine. As it thus slid to and fro 
it was in contact, like the disc of Ashton'’s meter, with 
an integ rating wheel, and this wheei was carried on a 
spindle normal to the cylinder axis and capable of being 
revolved through an angular movement of the action of 
steam on the meter piston. Fig. 2 gives a general idea 
of this meter. When the steam pressure was equal on 
both faces the integrating wheel would roll on the 
cylinder as this slid to and fro exactly parallel with the 
eylinder’s axis; but any motion of the meter piston set 
the wheel, as in the figure, at an angle with the axis of 
the cylinder, and so the cylinder was revolved through 
an angle proportionate with the angularity of the whee! , 
i.¢., with the steam pressure causing such angularity. 
It is clear, however, that the range of action must be 
limited, for, given an infinite piston movement, and the 
wheel for an infinite power would be normal to the axis 
and could cause no revolution. In practice the angle 
would soon be attained at which the cylinder would 
slide under the wheel without receiving its due rotation. 
Hence, the necessity of keeping down the range of the 
meter piston—a necessity not found in Ashton’s meter 
except as regards the diameter of the disc beyond the 
edge of which the disc must not travel. 


Ashton’s meter is the more practically good machine 
and has no Jimit beyond which it could not work, such 
as has the Boys meter, as above explained. I was wel! 
acquainted with Ashton, and first became aware of what 
he had done in this direction bydrawing his attention to 
Boys meter, and he pointed out what he considered to 
be the defects of the meter, especially in regard to the 
slipping of the integrating wheel by chattering, and he 
emphasized his argument by stating that his own meter 
was liable to the same fault, and drew attention further 
to the fact that as the wear on his disc was greater 
toward the central parts, this wore away quicker and 
the face of the disc became hollow, so that the whee! 
would in time pass over the face without making contact 
near the centre, and there was no registration of the 
lowest pressures in the cylinder near the end of the stroke. 
He then and there stated he would contrive a meter 
free from all such defects, and I believe he did so men 
tally before we parted; and, when he next came to see 
me, he had worked out the idea and soon put it into 
form; and fig. 3 is copied from a drawing made from the 
tirst meter constructed by him, of which the elements 
are as follows: A hyperboloidal frustrum, carrying a 
worm F on its inclined axis, is carried in a frame and 
drawn to and fro along two round guide bars G and H. 
A long roller C bears against the face of the frustrum 
and is moved up and down along the curved face by the 
action of the small steam piston of the meter controlled 
by the spring above. ‘The roller C is kept pressed 
against the frustrum by aspring K shown. The worm 
on the frustrum spindle gears into along pinion £, the 
teeth of which are not parallel with its axis, but por 
tions of long pitched spirals wound about the body of 
the pinion. 

The pitch of these spiral teeth bears such a ratio to the 
pitch of the threads of the worm F that when the roller 
C stands at the neutral position of no pressure any revolu 
tion of the conoidal drum can cause none of the pinion ZL. 
Any change in the height of C, bringing it upon a largeror 
smaller diameter of the conoid, necesarily changes the 
angular motion of this latter as it is drawn to and fro, 
and turns the long pinion EF which is geared to the index 
train. In this meter there is, therefore, no really scrap- 
ing motion of the integrating wheel (in this case a 
roller C) upon the surface of the piece moved by the en 
gine crosshead, 

Subsequent meters were made very much more neatly 
than this, but the principle was adhered to. The one 
illustrated was tried on an engine at a cotton mill in 
Manchester, and I remember that one day without ap- 
parent cause it began to reel off the work units on the 
dial plate at a quicker rate. No difference in machinery 
driven had been made, but a search revealed a heated 


neck in a concealed place which had added a very large | 


percentage to the engine load. 
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and of the meter altogether, but your remarks led me to 
bring it before your readers asa valuable means of show- 
ing the power developed by a locomotive. No doubt it 
could be arranged to give a record of its index at every 
period of time, but it can be instantly read off at sight. 
and on a locomotive would show just the development 
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of power between the foot and top of any up-grade or be- 
tween any two desired points. 

In Asbton’s tirst meter, so long as a spring of equal 
intervals was employed, the employment of an oscilla- 
ting disc would always insure that the motion given to 
the integrating wheel would be exactly proportional to 
the distance from the centre cr to the steam pressure. 
In the conoidal meter the drum might appear at first 
glance to require to be a plane frustrum. This point re 
quired to be decided. 

Suppose the roller C at neutral position to be as shown 
| on full lines at the middle of the drum, as in fig. 5. Let 


During the last few years I have lost sight of Ashton! it be supposed that.a pressure of 100 lbs, forces the rol- | roller C, 








1Ocr. 14, 1402 


ler over a distance of lin. from the neutral point; the 
we know that the ratie of the diameter of the drum a 
the top position of C to the middle diameter must | 
that of the middle diameter to the diameter at the lowe 
position of roller C. If the drum were a plain cone an 
the neutral diameter 3 in.. then if the diameter at 1 ir 
above this were 2 in., at l in. below the middle diamet« 
it would be4in. The three diameters would bear th 
ratio2:3:4orl1:1 2, whereas we require their rati 
to be 1:1 2. In the instrument as first made, th 
equation to the hyperbolic conoid referred to its asyu 
totes being (a wy b, a and } being constant, value 
of there were selected as a 4 in. 6 8 in. as in fig. 4 
the base of the conoid being 4 in. from the origin o. 

Then for values of a Lto4in.. the sum ofa ra 
each point becomes 5, 6, 7 and 8 in. respectively, and y 

b 

becomes y 2 for 4 o: 1! for a li‘: 14 and 

a 
finally 1 in. at the narrower end where a 4; the conoid 
being thus of flat curvature and, conveniently, with bas 
double the diameter of the otherend. Suppose at neutra 
position where the radius is 144, the conoid when sliding 
along the roller C makes one revolution. Then when th 


roller is moved to the position where y 2. the conoid 
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, l : 
will make only—~* or %rds of a revolution per traverse. 


If again the roller C move to the position where y = 1, 
i. €., un equal distance to the other side of the neutral 
line, the angular motion of the conoid per conoid will be 
13s 

l 
angular motion given at the other end, and isas it should 
be. 

The same elementary calculation may be made for any 
other positions on the conoid, and will show the proper 
proportional angular movement for each position of the 


or trds ofa revolution. This is just double the 


r. 14, 1892] 
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ere are certain purely mechanical points which re- 
and correction. The roller C hasa 
irable diameter, whereas theoretically the arm 

carries it is supposed to make a mere knife edge 
In fig. 5 the dotted lines show 

moid set out with its axis normal to the neutral 
ion of the rollerarm, and the roller C is drawn at 
irm end with an exaggerated diameter, and we see 

whereas it appears to make no difference in the 

)f contact with the conoid at the large diameter 

is, where the conoid is tangent to the roller, yet at 

arrow end the point of contact is some *%-in. too 

and this would give incorrect results. Further, 
sdius point of the arm is made to move to and fro 
Ashton therefore inclined 
ovoid so as to place its outline about tangent to 

ller ¢ neutra! position. This, as 
line diagram, slightly changes the 
t of contact at the large end about ;,-in., but very 
h reduces the displacement at the small end. 

s axial inclination does al! that is so far possible to 
ect the mechanical error due to the roller. Obviously 
final correction is to first find the inclination of axis 
most nearly balance the displacement of the 
two extreme positions, and then set out 
of a new hyperboloid by projection which 
have at each point of contact of the roller the same 
eter on which to roll as would make contact with a 


edge arm 


attention 


act with the conoid. 


ssively between a and b. 


at the middle or 


wn by the full 


h will 
acts at the 


vutiine 


) far as the rough sketch appears to show in Fig. 5a 


w conoid about one-quarter inch shorter than the 
retical one and of the same end diameters would 
fect the correction necessary. If uncorrected the 


vid will turn through too great an angle when rolling 
ts larger 
og on its smaller end, for in each case the displace- 
)f the periphery of contact is toward the neutral 
Where both of a cylinder give 
exactly similar the inclination of 
axis alone so as to give each end an equal dis- 
nent f periphery would be all 
what was lost at 
end would be gained at the other; and it seems that 
nall roller C about y in. in diameter would require 
little correction indeed, and in any case any want 
yrrection of the small fault could only af- 
results a smal! fraction upon the difference, if any, 
work done in the two ends of the cylinder. It is 
his reason and the general working accuracy of this 
trument that ft ought to be better known, and I know 
) field where it is more needed than ia that of loco- 
It is obviously desirable as reducing to 
nimum the errors due to uncorrected effect of roller 
ameter that the arm which carries C should be of such 
ngth that ite extremity should describe an art as 
approximate to the curvature of the face of 
e conoid as other conditions admit possible. The 
nation of the axis has already reduced the oscillation 
the arm centre from the amount a@ bto the much 
d;and,if longer still,d and e would 
The axis of the conoid, too, needs 
gbtly more inclination in fig. 5 than is there given to 
so that e and d may be made to coincide. 
hough made to swing on an oscillating link, the back 
ring of the roller arm ought correctly to slide to and 
a straight line, like Scott Russell's parallel motion 
Consistently with strength the usual require- 
nts of a steam engine indicator need to be attended 
such as reasonable lightness of parts. 
The following formulas were used in calculating one 
he early meters made: 


ends 


diagram, 


contact 


correction necessary. as 


psolute « 


tive testing 


sely 


aller one of « 


me cioser to c, 


diameter of engine cylinder in inches. 
stroke in feet. 
traverse of conoid to and fro in inches. 
number of springs in meter. 
Chis number !s the number of pounds pressure which 
move the roller C one-tenth of an inch.) 
reading of dial. 
any previous reading. 
M minutes of interval between R and r. 


l 
r) 1,000 x n ~ a foot pounds of work per 
t 
cular inch of piston in M minutes. 
d 
000 yy = mean indicated horse power rate of work. 
n, , d® and ¢ are all constant in one engine, we may 
nid f 
put 33 } ( 
: R %.. 
ant Ww ( 10rse-power. 


‘ 


hus the dial reading multiplied by — gives the rate in 
M 


yrse-power, and the dial reading 


wer between point and point. We may thsn 
and: chaage ¢ until C becomes a simple 
imber and at once find the power by multiplying the 
al reading by C witbout trouble. 

From the foregoing it will be evident that the conoid 
d roller C have suck movement relative to each other 
axis that there is no hindrance toa 
They each revolve as freely as a 
ling wheel on a plain surface. For the rough work 


1 steam power meter involving a sudden piston move- 


k out C 


i on their own 
rfectly free motion. 


end, and through too small an angle when | 


in- | 


C gives the horse- 


great. For slow motions either Ashton’s original or a 
Boys meter would act well, but the rapid forcing of the 
integrating wheels over a surface in a direction not 
parallel to the line of free rolling unfits them for steam 
engine work, especially as the rolling contact in sucb 
instruments has to drive an index. In the conoidal 
meter the conoid derives its angular motion by rolling 
directly along a round bar C, and contact may be firm 
and steady between the contact surfaces. In any meter 
it is advisable that a stop piece should be employed, to 
be set not above the range of movement for full boiler 
pressure, so as to act as a check against the customary 
excess of movement which follows a rapid steam ad- 
mission. Indeed, such stops should be fitted to all 
steam engine indicators to check initial excess of piston 
motion, and would probably be found to reduce the 
waviness of lines so often noticed, especially in diagrams 
from locomotives. 


| 
| 


TECHNICAL. 
Manufacturing and Business. 

The Bancroft Vestibule Car Co. has been organized 
in Iilinois by George W. Bancroft, M. E. Cole and W. 
P. Tuttill. 

The Roston & Maine has adopted the Marden steel 
brake beam, and in future will use it on all new equip- 


| ment. 

| The Alton Construction Company has been incor 
porated by John G. Chandler, Charles Hodgman, James 
Adkins, H. G. Knapp and B. L. Crosby, St. Louis. The 


principal office will be in Colorado Springs, Col. 
The Nuttall Railway Supply Co. has been incorporated 
by E. H. Harrison, P. H. Carey and E, A. Graatzinger. 
The Burrowes Car Shade Co., Portland, Me., will fur 
| nish its automatic shades for cars being built by the 
St. Louis Car Co. for the New Orleans & Carrollton. 
A consolidation of bre ke beam manufacturing firms has 
been effected. The new company is called the American 
| Brake Beam Company of Chicago, and the officers will 
| probably be: H. W. Oliver, of Pittsburgh, Pa., Presi- 
j dent; C. A. Newcomb, of Detroit, Vice-President; E. L. 
| Frost, of Chicago, Secretary, and W. A. Pungs, of 
Manager. The companies included in the can- 


Detroit, 
solidation are the Michigan Railway Supply Company, 
of Detroit, who own the Central brake beam, Schoen 

Brake Beam Company of Pittsburgh, Northwestern 
| Equipment Company of Chicago, controlling the 
} Kewanee brake beam, and the Universal Brake Beam 
Company of St. Louis. 

New Stations and Shops. 

Plans have been drawn by George J. Metzger for the 
new shops for the National Car Wheel Works of Chi 
cago, which are to be built at the new town of Depew, 
near Buffalo, N. Y. 

The Pennsylvania is enlarging two of the buildings of 
|its repair shops on the Hackensack meadows, near 
| Marion, N. J., to accommodate a Jarger number of work- 
|} men. 

Wilson Brothers & Co., of Philadelphia, have com- 
pleted the plans for the elevated station of the Phila 
delphia & Reading Terminal, at Spring Garden street, 
Philadelphia. The new station is to be very similar to 
those at Eighteenth and Twenty-eighth streets, New 

| York, on the Manhattan Elevated, which were designed 

| by the same firm. Proposals for building the station 
| have been invited. 

| The Fitchburgh has just opened a new passenger sta- 
tion at Malden, Mass., which cost $50,000. It is built of 
brick, with terra cotta and granite trimmings, and is 
finished inside with oak and white wood. The general 
waiting room is 40 = 110 ft. 

| The Jacksonville, St. Augustine & Halifax River road 
will build at a six-stall brick roundhouse at St. 
Angustine, Fla. 

The Great Northern is said to have finally decided 
upon the location for its proposed car shops at Spokane, 
Wash., and work will begin on the new buildings at 
once. The shops will give employment to about 309 
men, 

The proposed car shops at Houston, Tex., will be built, 
itis announced, under the superintendence of J. M. Sweet, 
| of Boston, and J. M. Beale, of the Portland Car & Machine 
| Works, and for many years its Superintendent. They 
| state that the building will be completed in four months. 
| Work will begin immediately on two buildings, 60 « 80 ft. 

and 60x 120 ft. Orders for machinery have already been 
lawarded. The buildings and machinery will cost 
$125,000. 

The Philadelphia & Reading has decided to move its 
car and machine shops from Palo Alto to St. Clair, Pa., 
te gain increased track room at the former place. 

Iron and Steel. 

The annual meeting of the Pennsylvania Steel Co. was 
held last week. The usual six per cent. semi-annual 
| dividend was declared, payable on Oct. 15. The follow- 
|ing directors were elected: Luther S, Bent, Edmund 
| Smith, H. H. Houston, William M. Spackman, Eben F. 
| Barker, Charlemagne Tower, Jr., and Wayne MacVeagh. 
The following officers were elected: President, Luther 
|S. Bent; Vice-President, Eben F. Barker ; Secretary and 
Treasurer, Edmund N. Smith. 


once 


The Vienna-Budapest Electric Railroad. 


first brought up in the early part of i8¥1, is again talked 
about. The Iron & Machine Works 
Co., of Budapest, which proposed the undertaking, bas 
further developed its plans, and has again applied for 
authority from the government to begin the preliminary 
work. 
running time 
hour and a half. 
The 
Mr. Alfred 


nel survey, says that the survey will be finished in about 


Ganz Foundry 


to be about 


the 


The road is 155 miles long, and the 


between two terminals is to be an 


Prince Edward Isiand Tunnel. 


Palmer, the engineer in charge of the tun 


three weeks. Practically the work is completed now 


but a few more borings will be made to make the survey 
as complete as possible. 

The York Air Brake. 
The New York Air Brake Company sends us the follow 


New 


ing letter, which explains itself, and announces a de 
cision of considerable importance 


New York Central & Hudson River Railroad Co. 
New YorxK Sept. 26. 1Sbe. 
Mr. Roya C, VILLAS, 
President New York Air Brake Co 


Replying to your letter of last week, | would state that 
a full and detailed report from Mr. Dudley on the tests 
recently made by us of your automatic quick-aeting 
brakes, will not be ready until some time in October. | 
have, however, a preliminary report from Mr. Dudley, 
and also reports from Mr. Voorhees, our General Super 
intendent, and Mr. Buchanan, our Superintendent of 
Motive Power and Rolling Stock, both of whom were 
present at the tests. 

The gist of these reports is that, from a practical oper 
ating standpoint, there is no difference between the 
operation of the Westinghouse air brakes and the air 
brakes of the New York Air Brake Company: and the 
tests where the cars in the train were mixed, a portion 
being equipped with the brakes of one company, and a 
portion with the other, showed as good results as when 
either brake was used separately. 

We are satisfied that there are no practical objections 
to allowing the cars equipped with the New York brake 
to be used in conjunction with those equipped with the 
Westinghouse brake. I have, therefore, issued orders 
removing all restrictions as to the use of cars equipped 
with your brakes; and, hereafter, cars so equipped will 
be received and operated by this company and treated 
precisely the same as the cars equipped with the West 
inghouse brake. 

H. WALTER Wess, Third Vice-President 
The Fiske Range Finder. 
The Franklin Institute 


Arts has recommended Lieut 


Committee Science and the 
Bradley A. Fiske’s electric 
range finder for the Elliott Cresson gold medal. 


ou 


New Street Car Traction Systems at Paris. 
Mechanical traction systems for street car propulsion 
are being regarded with growing interest at Paris. Un 
til within a short time ago the use of such traction sys 
tem within the city had been forbidden, but now permis 
sion has been extended to put 
The Compagnie des Tramways de Paris 


them into operation on 
several lines. 
will try a uew system of electric storage battery propul 
three of its lines, and the experiments, it is 


thought, will give conclusive 


sion on 


results, The storage bat 
teries will be of the Laurent-Cély-Sarcia type, and the 
cars will each be provided with two 15 H. P. Gramme or 
run at the 
within the city limits. 


The cars are 
per 


Siemens electric 
rate of about 7 

and at the rate of about 
the city lines. 


motors, to be 


miles hour 
10 miles per hour after passing 
Compressed air locomotives will be used 
by the Compagnie Générale des Omnibus on two lines. 
The McKarsky system wil! be adopted, having acquitted 
itself favorably on the several suburban lines which are 
now using it. 
Iron Ore Shipments. 

The shipments of iron ore from Two Harbors, Minn., to 
Oct. 5 were 953,132 tons, and it is probable that the total 
for the season will exceed 1,100,000 tons, as charters for 
175,000 tons have already been written On 
account of the disaster in the Norrie mine the shipments 
from Ashiand, Wis., show a falling off the week of 
over 30 per cent. The total shipments for the season to 
Oct. 5 were 1,997,135 tons. 


for October. 


for 


Pennsylvania Compound fur Fast Passenger Serv 
ice. 
The the Altoona 
shops the passenger engine with 7 ft. driving wheels, the 
plans of which were made several months ago, as an 
nounced in these columns. 
and weighs 72! 
ft. in diameter and the weight on them is 90,000 Ibs. 
boiler pressure is 200 ibs. persq. in. 
cylinder is 19'¢ in. and the low pressure 31 
ter, and the stroke is 28in. The boiler is 5 ft. in diamater 
and 27 ft. long. The grate is 40 in. wide and 9 ft. 
The valves are piston valves 12 
piaced between the cylinders. This type of engine will 
be known as Class T, and the number of this one is 1515. 
The truck wheels are 42 in. in diamater, steel tired, with 


Pennsylvania has just completed at 


It is a 2-cyclinder compound, 
tons. There are four driving wheels 7 
rine 
The high pressure 


in. in diama 


long. 


in. in diamater and are 


| wrought iron centres. The tender has only three pairs 
of wheels 42 in. in diameter. 
Lake Shipbuiiding Notes. 

A steel freight steamer for Eddy Bros., Bay City, 
Mich., is nearly ready for launching at the Wyandotre 
yards of the Detroit Dry Dock Co. This steamer is 32 
ft. long, 42 ft. wide, and 4 ft. deep, and is to he fitted 
with triple expansion engines having cylinders 22, 35 
and 56 in. in diameter by 44 in. stroke, and two Scotch 


boilers 14 ft. 2 in, by LL fi. 6in. The 
The same company is to build two side-wheel steel pas 


ost will be $225,000, 


|senger steamers for the Detroit & Cleveland Steam 


nt, the importance of eliminating all such cross mo- The project of building an electric railroad, exclusively | Navigation Co., at a cost of $275,000 each, which are to 
ns as those of a tangential integrating wheel is very ‘for passenger traffic, between Vienna and Budapest, * have the following dimensions: Length, 264 ft.; beam, 38 
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ft.; depth, 15 ft ; engines, compound beam; cylinders, 42 
in. diameter by 7 ft. 5in. stroke and 66 in. diameter by 
il ft. stroke; boilers, four, 11 ft. by 11 ft., fitced with 
Howden’s system of forced draught. The speed is to be 
18 miles per hour. Also a steel freight steamer fer the 
New York Central line, which is to be 310 ft. long, 42 ft. 
beam and 26 ft. deep. The engines will be triple expan 
sion; cylinders, 23, 38 and $2 in. diameter by 48 in. stroke. 
There will be two double end boilers, 11 ft. 6 in. diame- 
ter by 18 ft. long. The cost is to be $220,000. 

At the yards of F. W. Wheeler & Co., West Bay City, 
Mich., asteel tug for use at New Orleans is nearly 
completed. This tug is 106 ft. long over all, 23 ft. 
beam, 11 ft. deep, and has a triple expansion engine 
having cylinders 16, 24 and 40 in. in diameter by 28 in. 
stroke. The same firm is building three steel freight 
Steamers as follows: one for the Hawgood-Avery Co., 
of Cleveland, 36) ft. keel; 377 ft. 6 in. over all: 45 ft. 
beam, and 12 ft. 1 in. deep; engines, triple expansion: 
cylinders, 23, 37 and 62 in. diameter, by 44 in. stroke; 
three Scotch boilers 12 ft. 6 in. diameter, by 12 ft. long ; 
cost to be about $225,000. One steamer for D. C. Whit- 
ney, of Detroit, which is the duplicate of the above. One 
steamer for the Mitchel! Transit Co., which is to cost 
about $215,000, and is to be 345 ft. long over all, 328 
ft. keel, 42 ft. beam, and 12 ft.deep. There is on the 
stocks at the same yard a wooden steamer for Hawgood 
& Canfield, Cleveland, which is 291 ft. long at keel, 41 
ft. beam and 23 ft. deep. The engines are to be triple 
expansion, with cylinders 20, 32 and 54 in. in diameter 
by 42 in. stroke. There will be two Scotch boilers 12 ft. 
in diaemter by 12 ft, long. The cost will be $130,000, 

THE SCRAP HEAP. 
A Station Indicator. 

An English company is introducing an automatic sta 
tion indicator to be placed in railroad cars. It is well 
known that contrivances of this sort have often been 
made, but none have succeeded yet so well as to replace 
the inarticulate trainman. An automatic indicator, 
when it gets out of order. tells a plain and legible lie, 
and thus is dangerous; but the trainman, whether he is 
in order or not. while he annoys you, does not mislead 
you seriously, for you cannot understand what he says 
anyway. The English machine consists essentially of a 
cylinder fixed in the car roof which displays the names 
of the stations. This cylinder is actuated by simple 
mechanism driven by contact with a curved guide or 
rail set in the track. 


Long Engine Runs in England. 

On the Midland Railway freight trains are dispatched 
direct from Bradford to London, 208 miles, without 
change of engine. Similar trains also run from Leeds to 
London, 196 miles, and from Manchester to London, 185 
niles ; while the longest passenger train journey of the 
same description is the well known run of the London 
& Northwestern locomotive ‘Charles Dickens,” which for 
years has taken a train daily from Manchester to London 
and back, a distance of 372 miles, or 186 miles in each di- 
rection. Another notable run is that from Dublin to 
Cork, a distance of 1654¢ miles — which is accom 
plished by the Great Southern & Western Railway Co.'s 
train that conveys the outward American mails every 
Sunday morning for embarkation at Queenstown.—Jron. 


British Shipbuilding. 


The state of the shipbuilding trade on the Clyde is 
daily becoming more depressed. It is stated that out of 
148 berths only 49 were occupied with shipbuilding. It 
as estimated tbat 15,000 men are idle, and many depart- 
ments are working three-quarter time. In Dumbarton 
the riveters, usually the best paid workers in the trade, 
are offering themselves as laborers. Many have gone 
to Barrow, Belfast, and the east coast in search of ein- 
peree, At an adjourned conterence at Sunderland, 


yetween the shipbuilders on the northeast coast and the | 


representatives of the Boilermakers and Iron Ship- 
builders’ Society a settlement of the wages dispute was 
effected. The whole of the shipyards on the Tyne, Wear, 
and Tees were said to be represented, and the men’s 
delegates were also numerous. After three hours’ dis- 
cussion the men agreed to a reduction of 5 per cent. off 
all piece prices, to take effect from the first full pay in 
October, and of Is. 6d. per week reduction in time 
wages, dating from first pay in November. 








LOCOMOTIVE BUILDING. 


The Receivers of the Valley road (Ohio) will purchase 
two locomotives as soon as the court grants them per- 
mission. 

The Baldwin Lecomotive Works has just delivered to 
tbe Atlantic Coast Line five new-locomotives, two being 
Vauclain compounds. All the locomotives have driving 
wheels 5 ft. 8 in, in diameter. 

CAR BUILDING. 

The Queen & Crescent is asking bids for 1,000 cars. 

The Concord & Montreal is asking bids for 10 passen 
ger cars. 

The Wabash has ordered 500 box cars from the Madison 
Car Company. 

The Toledo & Ohio Central has let 1,000 cars to the 
Michigan Peninsular Co. 

The Receivers of the Valley read (Ohio) have pur 
chased six passenger cars from the Jackson & Sharp Car 
Co. 


The Superior Rapid Transit Company, of West Superi- 
or, Wis., is in the market for 10 closed electric railroad 
cars. . 

The receivers of the Valley road (Ohio), have been 
authorized to sell 200 freight cars and replace them with 
new cars, 

The Lake Shore & Michigan Southern has given an 
order for 600 box cars to the Michigan-Peninsular Car 
Co., of Detroit. 

C. N. Parker, of Brainerd, Mion., is about to place an 
order tor four closed cars for use on the electric street 
railroad in that city. 

The Atlantic Coast Line is building at its Wilming- 
ton shops 300 freight cars, of which 225 are yerftilator 


THE RAILROAD GAZETTE 


cars equipped with the Janney coupler and Westing- 
house air brakes. J 
express cars are also being built. 


BRIDGE BUILDING. 


[OctT, 14, 18 


The Northwest Railroad Club meets on the first Set 


Fourteen first class passenger and | day of each month, except June, July and Aagust, iy 


| he St. Paul Union Station, at 7:30 p, m. 
The Northwestern Track and Bridge Association mex 
|on the Friday following the second Wednesday 
March, June, September and December, at 2:30 p. m. 


Boston,—The Board of Aldermen has passed an order | “he directors’ room of the St. Paul Union Station, 


requesting the Mayor to petition the next legislature for | 
the passage of an act authorizing the city of Boston to | 
borrow outside the debt limit $500,000, to constitute a 
special appropriation fora new bridge to Charlestown, 


Demorest, Ga.—Proposals are being received for a 
new bridge 150 ft. long, to be built across Hazel Creek 
on Central avenue. 


New York City.—Property owners north of the 
Harlem River on the east side of the clty who have or: 
ganized the Willis Avenue Bridge Association, are agi- 
tating the building of a bridge across the Harlem River 
from First avenue and 125th street to Willis avenue and 


} 


The American Society of Civil Engineers holds its regu|ar 
meetings on the first andthird Wednesday in eack month, 
at the House of the Society, 127 East Twenty-third stre: 
New York. 

The Boston Society of Civil Bngineers holds its regi! 
meetings at Wesleyan Hall, Bromfield siteet, Bosto 
at 7:30 p, m., On the third Wednesday in each month. 

The Western Society of Engineers holds its regulat me 
ings at 78 La Salle street, Chicago, at 8 p. m., on t 
| first Wednesday iit eath moiith. 

The Lngineers’ Club of St. Louis holds regular meetings 
in the club’s room, Laclede Building, corner Fourth and 
| Olive streets, St. Louis, on the first and third Wedne 


the Southern Boulevard. An effort will be made to | 487 in each month. 


secure the necessary authority at the next session of 
the legislature. 


Omaha.—Press dispatches state that the Inter 
state Bridge & Street Railway Co., which was organ 
ized several years ago, has been reorganized as_ the 
Omaha Bridge & Terminal Co., and that bonds for build 
ing the bridge across the Missouri River to East Omaha 
have been sold. 


Philadelphia. —-The lowest bid received by the Direc 
tor of Public Works for repairing the Girard Aventie 
bridge was from Benner & Opdyke, of Philadelphia. 
The bid was for $36,990, but only $29,000 is available for 
the work. : 

Pueblo, Col.—The Bessemer City Council has adopted 
plans for the Northern avenue viaduct in that city, and 
the city clerk has been iastructed to advertise for bids 
according to the plans adopted. 


St. Louis.—Plans have been drawn for the Clark ave- 


nue bridge, which is to be built from Kighteenth to | 


Twentieth street, spanning the new Union station. The 
cost of the bridge will be borne by the Terminal! Rail 
road Association of St. Louis. 


Sealey, Tex.—The contract for the large bridge over | 


the Brazos River near this place on the Houston exten 
sion of the Missouri, Kansas & Texas has been let to the 
Youngstown Bridge Company. 


Sorel, Que.—A deputation from the Council and 
Board of Trade of Sorel recently waited on the Govern 


ment at Ottawa and asked fora subsidy toward build- | 


ing a bridge over the Yamaska River, the cost to be 
$130,000. The old bridge was swept away last spring. 


Toronto,—A special meeting of the City Council has 
been called for this week to approve the new plans which 
have just been completed for a high level bridge over the 
Don River. The bridge will cost about $250,000, and the 


plans have already been approved by the Board of | 


Works. 


MEETINGS AND ANNOUNCEMENTS. 


Dividends. 

Dividends on the capital stocks of railroad companies 
have been declared as follows : 

Boston & Maine, semi-annual, 4 per cent. 

Central of New Jersey, quarterly, 1% per cent., pay 
able Nov. 1. 

Chicago, Milwaukee & St. Paul, semi-annual, $3.50 on 


the preferred stock, and $2 on the common stock, pay- | 


able Oct. 20. 

Long Island, quarterly, 144 per cent., payable Nov. 1. 
Stockholders’ Meetings. 

Meetings ot the stockholders of railroad companies 
will be held as follows: 

Alabama & Vicksburg. annual, Jackson, Miss,. Nov. 7. 


Atchison, Topeka & Santa Fe, annual, Topeka, Kan.., | 


Oct. 27. 
Central Massachusetts, annual, Boston, Mass., Oct. 26. 
Cleveland, Cincinnati, Chicago & St. Louis, annual, 
Cincinnati, O., Oct. 26. 
Danville & Mount Morris, annual, New York City. 
Oct. 18. . 
Denver & Rio Grande, annual, Denver, Col., Oct. 18. 
Evansville & Terre Haute, annual, Evansville, Ind., 
Oct. 17. 
Housatonic, special, Bridgeport, Conn., Oct. 18, to ap 


prove of the lease to the New York, New Haven & Hart- | 


ford. 
Manhattan, annual. New York City, Nov. 9. 
Manitou & Pike's Peak, annual, Manitou, Col., Oct. 
15. 
Montreal & Champlain Junction, special, Montreal, 
Quebec, Oct. 24 


New Orleans & Northeastern, annual, New Orleans, | 


La , Nov. 2. 


New York, New Haven & Hartford, annual, New 


Haven, Conn., Oct, 19. 

New York, Pennsylvania & Ohio, annual, Cleveland, 
O., Oct. 12. 

Northern Pacific, annual, Miils Building, New York 
City, Oct. 20, 

Philadelphia, Newtown & New York, special, Nor- 


ristown, Pa., Nov. 28, to consider an increase of bonds | 


to $1,600,000, 
Rio Grande Southern, annual, Denver, Col., Oct. 17. 


Toledo, St. Louis & Kansas City, special, Toledo, O., | 


Novy. 14, to consider an increase of bonds to $13,500,000. 

Western Maryland Tidewater, annual, Baltimore, 
Md., Oct, 19. 

Technical Meetings, 

Meetings and conventions of railroad associations and 
technical societies will be held as follows: 

The Roadmasters’ Association of America will hold 
its next annual meeting at Lookout Mountain Hotel, 
Chattanooga,Tenn., beginning Nov. 15, having been post- 
poned from Oct. 18. 

The New England Railroad Club holds regular meet 


The Angineers’ Club of Philadelphia holds regular meet 
|.ings at the House of the Club, 1,122 Girard street, Phila 
| delphia, on the first and third Saturday of each month. 
| The annual meeting is held on the third Saturday in 
| January. 

The Engineers’ Society of Western Pennsylvania holds 
| tegular meetings on the third Tuesday in each month, at 
| 7:30 p. m., at its roomsin the Thaw Mansion, Fifth street, 
| Pittsburgh, Pa. 

The Engineers’ Club of Cincinnati holds its regular 
meetings at 8 p. m. on the third Thursday of each month 
in the rooms of the Literary Clab, No. 24 West Fourtt 
street, Cincinnati. 

The Civil Engineers’ Club of Cleveland holds regular 
| meetings on the second Tuesday of each month, at & 
p. m., in the Case Library Building, Cleveland. Sem 
monthly meetings are held on the fourth Tuesday of th« 
month. 

The Engineers’ Club of Kansas City meets in Roon 
200, Baird Building, Kansas City, Mo., on the second 
Monday in each month. 

The Engineering Association of the South holds its 
monthly meetings on the second Thursday at 8 p. m. 
| The Association headquarters are at Nos, 63 and 64 
| Baxter Court, Nashville, Tenn. 
| The Denver Society of Civil Engineers and Architects 
| holds regular meetings at 36 Jacobson Bleck, Denver,Col., 
| on the second and fourth Tuesday of each month, at & 
o'clock p. m., except during June, July and August 
when they are held on the second Tuesday only. 

The Civil Angineers’ Society of St. Paul meets at St. 
Paul. Minn., on the first Monday in each month. 

The Montana Society of Civil Engineers meets at 
| Helena, Mont., at 7:30 p.m.,on the third Saturday in 
| each month. 

The Civil Engineers’ Association of Kansas holds reg 
ular meetings at Wichita on the second Wednesday of 
each month at 7:30 p. m. 

The American Society of Swedish Engineers holds 
meetings at the club house, 250 Union street, Brooklyn 
| N. ¥., aad at 347 North Ninth street, Philadelphia, o1 
| the first Saturday of each month. 

The Engineers’ Club of Minneapolis meets the first 
Thursday of each month in the Public Library Building, 
Minneapolis, Minn. 

The Canadian Society of Civil Engineers holds regu- 
lar meetings at its rooms, 112 Mansfield street, Mon 
| treal, P. Que., every alternate Thursday except during 
the months of June, July, August and September. 

e Association of Civil Engineers of Dallas meets 
at 803 Commerce street, Dallas, ‘Tex., on the first Friday 
of each month at 4 o’clock p, m. 

The Technical Society of the Pacific Coast holds reg- 
lular meetings at its roomsin the Academy of Sciences 
| Building, 819 Market street, San Francisco, Cal., at & 
|oclock p. m. on the first Friday of each month. 

The Tacoma Society of Civil Engineers and Architects 
holds regular meetings on the third Friday of eact 

month, in its rooms, 201 and 202 Washington Building, 

; Tacoma, Wash. 

| The Association of Engineers of Virginia holds reg 

| ular meetings at Roanoke, on the second Saturday in 
| each month, at 8 p. m., except the months of July and 
| August. 

| The Engineers’ and Architects Club of Louisvill: 

| holds regular meetings on the second Thursday of each 

| month, at 8 o'clock p. m., at its rooms in the Norton 

| Building, Louiss ille, Ky. 


| American Society of Civil Engineers. 

The Nominating Committee appointed at the last an 
| nual convention having presented to the Board of Di 
rection nominations for officers for the ensuing year, the 
Board has, as required by the constitution, taken action 
| upon the same, and has ordered the following nomina 
| tions to be sent out for the information of the corporate 
| members : 

| For President: William Metcalf, Pittsburgh, Pa. 

| For Vice-Presidents: Charles MacDonald, New York 
) City: Elmer L, Corthell, Chicago, Ii}. 

For Directors: Foster Crowell and Henry G. Prout, 
| New York City; Willard S. Pope, Detroit. Mich.; Fred 
| eric P. Stearns, Boston, Mass.; Jobn T. Fanning, Min 
| neapolis, Minn.; Olin H. Landreth, Nashville, Tenn. 

| for Secretary: Francis Collinwood, New York City. 

| For Treasurer: John Bogart, New York City- 


California Association of Civil Engineers. 

| The California Association of Civil Engineers has 
lelected the following named officers for the ensuing 
term: Hubert Vischer, President ; C. E. Grunsky, Vice 
President; Directors, George F. Allardt, William Ham 
Hall, James D. Schuyler, 5. Harrison Smith, E, E. 
Tucker, 


| Civil Engineers’ Society, of St. Paul. 
| William R. Mansel, John S. Beeston and Chas. A. 


| Hunt were elected members of the Civil Engineers’ So- 
| ciety of St. Paul at the regular meeting on Oct, 3, 
| Association of Railway Claim Agents. 

It has been decided to hold the next meeting of this 
| association at the Maxwell House, Nashville, Tenn., on 
| Dec. 6next. A meeting of the association will also be 


ings, at the United States Hotel, Beach street, Boston, | held at the Hotel Iroquois, Buffalo, N. Y,, Jaly 11, 1898. 


Mass., on the second Monday of each alternate month 
commencing January. 
The Western Katlway Club holds regular meetings on 


| American Street Railway Association. 
The eleventh annual meeting will be held at Associ- 


the third Tuesday in each month, except June, July and | ation Hall, Cleveland, O., on Oct. 19, and continue for 


August, at the rooms of the Central Traffic Associa 
tion in the Rookery Building, Chicago, at 2 p. m. 

The New York Railroad Club holds regular meetings 
on the third Thursday in each month, at the rooms of 
the American Society of Mechanical Engineers, 12 West 
Thirty-first street, New York City, N. Y. 

The Central Hai/way Club meets at the Hotel lro 


March, May, September and November. 


three days. The programme of the meeting includes re- 
orts by special committees on ** A Model Electric Street 
Railway Roadbed, and Underground Wiring,” **‘ Economy 
of Machine Shops for Electric Street Railways;” ** Power- 
House Engines,” “Experiments on the Expansion of 
Continuous Rails,” * Is a Standard Rail-Head Possiole 

H. J. Davies, Secretary of the Brooklyn Street Kail- 





quois, Buffalo, the fourth Wednesday of Jaxuary, | road Company, of Cleveland, has charge oi the exhibi- 


tion of street railroad supplies. The present member- 
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e association includes 198 street car exespanies | quarters in the City of Mexico. Mr. How was formerly | having acquired the ownership of the Puget Sound & 


nited States and Canada. John G. Holmes, of | 

reh, is President. and William J. Richardson, 

y of the Atlantic Avenue Railroad Company, of 
N. Y., is Secretary and Treasurer. 

rs’ Club of St. Louis. 


ub met Oct. 5, President Johnsonin the chair, 
1embers and three visitors present. The com- 
ippointed to consider the question of achange of 
reported that they thought nothing could be 
better the situation by a change of rooms, but 


yuld be advisable to look for a house, and prob- 
»ther local societies would join in securing 
quarters. It was announced that the following 
ent tothe by-laws would be brought up for ac- 
he next meeting of the club. To introduce a 
tion as follows: Any member of any other soci- 
e Association of Engineering Societies, in good 
may become a member of this club, when duly 
is described in Sec. 7, without paying the initia- 
pd with a release from the annual dues for 
iod er one year, as he may show by certi- 
has paid in advance in the society from which 
provided such society shall have conferred 
lewes on members of this club. 
ickerson exhibited a series of blue prints show- 


not 
106 OV 


hanges in the Mississippi River channel for the | 


ve years. Mr. Melcher exhibited a number of 
nts and photographs of the Lidgerwood ma- 


nex eting, Oct. 19, a paper on “Steam 
E flicier Its Possibilties and Limitations,” by 
H. Bryan, was announced. 
England Railroad Club 
gular meeting of the club will be held at the 
i States Hote Boston, Mass., W ednesday, Nov. 9, 


m. The subject for discussion: “‘ Higher Speed 
way Trains; System and Appliances Necessary to 
plish Lt lhe subject will be opened by Mr. C, 
\lpine, Superintendent Nortbern Division, Old 

y road 
PERSONAL. 
R. S. Love General Attorney for the Texas & 
as resigned to engage in private law practice. 
W. W. Driggs, General Freight and Passenger 
f the St. Louis & Hannibal, has resigned his posi- 
take effect Nov. 


Lewis M. Haupt, late of the University of Penn- | 
‘ 


1. has be = yinted Consulting Engineer of 
r City elevated road of Philadelphia. 
Mr. L. F. Cowan, formerly Assistant General Freight 
f the Monterey & Me xican Gulf, is now associ- 
with R. L. Heffing, of Galveston, Tex. 
Dewy Ha Assistant Engineer of the Louis- 
New Albany & Chicago, in charge of bridge erec- 
i repair Delhi, Ind., was killed near that place 
Jame titchie, Assistant Chief Engineer of the 
d, Cine ti, Chicago & St. Louis, resigned that | 





n last week, and will engage in business at Cleve- 








O., where he formerly lived, | 
Mr. N. Irish, Superintendent of the Cornwall & 
road for the last six years, has tendered bis 
ation, to take effect Nov. 1, continued ili-health 
g incapacitated him from active duty. 
Frank Peters, Superintendent of Telegraph of | 
ithern Pacific for the last three years, died at 
tonio, Tex., last week of consumption. Hé had |}! 
uble t at 1d to his duties since July. | 
O. W. Lamport, of Wabash, Ind., who recently 
ed the general superintendency of the Chicago 
eastern R i (Ind.), has resigned to accept the 
on of Secretary of the Fairmount Land Co. 
D. W. Rider, formerly Superintendent of the 
nville Southeastern, bas been appointed Superin- | 
of the Kansas City Belt Railway, vice Mr. Day 
th, resigned to accept service with another com- 


John M. Sullivan, of Richmond, Va., died at 
ace last week. He was formerly Master Mechanic 
Wilmingt & Delaware, but for the past 20 years 
; f the Richmond Locomotive & Ma- 





1 of the Lehigh Valley, has been 
iths’ leave of absence, and Mr. W. K. 


ted a three n 





s has been appoiated Acting General Northern | 


rintendent 


Mr. J. W. Wood, Third Vice-President of the Louis- | 


x Nashville, in charge of its legal department, has 


gned. It appears that the resignation was tendered | place of Mr, Baker. 


t two months ago, to take effect at the annual meet- 
which has just been held. 


Mir. A. W. Ecclestone, Chief Clerk of the passenger 
rtment of the West Shore, has resigned. Mr. 
one has had an experience of nearly 18 years in the 
enger business of various roads, but chiefly on the 
t Shore. He w: . Chief Clerk of the passenger de- 
nent under the late Henry Monnett. 


Mr. Joseph Crandell, Superintendent of the Western 
sion of the Fitchburg, has resigned to engage in mer- 

e business in Troy, N. Y. Mr. Crandall has held 
position about five years and was previously con- 
ed with the Troy & Boston for over 20 years, and 


1881, 


Mr. John Kirby, who for the last 34 years hae been 


eral Master Car Builder of the Michigan Southern & | 


thern Indiana and of the Lake Shore & Michigan 
thern has retired from that position. Mr. A. M. 
t has been appointed to the position vacated by Mr. 
who continues in the serviceof the company, and 
ave supervision of construction of new cars built 
ntract. 


Mr. C. A. Hayes, formerly General Freight and Pas- 
ger Agent of the Central New England & Western, 
| since the lease of the road to the Philadelphia & 
iding Division Freight Agent of that system, recently 
ered his resignation to take effect on Oct. 15. He 
be connected with the National Transportation 
spatch Company 





Mr. Edward W. How is reported to have been ap- 
ed Com .:issioner of Railroads in Mexico, with head- 












joint traffic manager of the 
| Texas and Newport News & Mississippi v alten 
signed a few months ago. 
Mississippi Valley road was as General Freight 
and he had previously been 
Agent of the Southern Pacific. 


national Great Northern, 


Yards Company, 
this position op account of ill 
year had lived in Chicago. 


Baie des Chaleurs. 


} - Thibeaudeau hes been Richmond & Danville.—W. H 
elected President 


.T Costigan, directors. 
general passe nger and freight office in Montreal,Can. | gy 


directors were elected: 
is, Arthur H. Sherman, Charles E 
Bond, all of New York City. 


Chicago Gieat Western. 


Concord & Portsmouth. 
J.B. Walker, Concord; a 


Wallace Hackett, 


Dubuque & Sioux City.—At 
ing, held at Dubuque, 
: Stuyvesant Fish, 


the stockholders’, meet- 
3, the following directors 
S. V. R. Cruger, E. T. 
r ¢. C. Woodruff, 
A. 35. Gar 
Harahan, J. 
Cc. Welling, Chicago; >. W. Mitchell, Union Pacific. Denver & Gulf.—Granville M. Dodge. 
y ’. Rider, M. M. Walker, Dubuque. | of New York City, who has been President of the com 
Tampa & Key West.—James Menzics 
bas boun appointed Assistant General Freight Agent of 
, of the Plant system. 


of Newark, has been 


, Lake Erie & Honesdale .—The directors Astoria & Portland, Cores Bros. & Co 
Pennsylvania company are: W.H. Dimmick, Utah, have suspended construction work on this 
7 F. Katz, Thos. J. Ham | company. 
x, of Honesdale, and B. H. Throop, R. 


Lake Erieand Western. 
this week Senator Calvin S. 


I a Por te, _Hou ow 


Spaulding ‘ond A. N. 


y—The offices of iaiaaiemeniaa of the 
Seneca division has been abolished and the Buflalo divis- Butte, Anaconda & Pacific.—A charter for this com 
ion has been extended to Sayre and will include all lines | pany was filed in Montana last week by Marcus Daly 
The Super- | and others, the capital stock being placed at $3,000,000. 
1. Fennell, who has been in charge | This new road has been discussed for nearly two years 
of E. Van | and in May 1891 proceedings were begun to organize 


| heretofore covered by the 
| intendent will be T. 
division since the 


Seneca division. 


New Orleans & Texras.— 
ing of the stockholders was held in Memphis, and the 
following directors were elected : T 


The annual meet- 


Filson, C. P. 
Johnston, Eu- 
Edwards, Edward | 
s. The stockholders also elected Canada Western.—The British Pacific Construction. 
: J. M. Edwards, Vice-President: | Co., Ltd., has been organized at Victoria, B. C.. to 

F. H. Davis, Treasurer. 


& Northwestern.—F. H. . 
Vice-President. having resigned from the Board of Di- 
the office of Second Vice-President has been 
abolished, and the position of General Manager has been Central Counties.—James Shanly, C. E., left Mon 
R. Baker, heretofore General Superintend. | treal Oct. 11 to locate a road from South Indian, in Rus 
ent and Treasurer, has been appointed General Mana. | sell County, to Rockland, Que.,on the Ottawa River 
has been appointed Treasurer in | distance of 17 miles. The road wiil be built by the 


H. Pardee and J. E 


. , | C. H. Bosher, Secretary; 
nson, General Superintendent of the | : 


Maysville & Big Sandy.—The following directors were 
|elected at the annual meeting of this company held in Charleston, Sumter & Northern.—The branch which 
i c i : Anderson, | has been building during the summer from Bennetts 
’.H. Jackson. Mr. | ville, southeast to Gibson Station, S. C., is now 

Anderson is the only new director. 
Midland Terminal. 

H. P. Lillibridge, 

| ident and Treasurer; ‘ 

. , Chief Engineer and Manager, with office at 

Cripple Creek, Colo. 

Kansas & Texas. 


The officers of the company are 
i Vice-Pres- | ‘as. 7; 

’ r Line 
. and R. Air Line 


announce- 
of A. Faulkner, as General 
which was reported several 
His headquarters 
Faulkner was General 
gent of the Houston 


een Superintendent and General Freight Agent | rana Ticket Agent, 


weeks ago. has just been announced. 


Passenger and Ticket - 
Central for about J0 years. 


Newport News & Valley.—Thomas_ B. 
Lycnh, who is now inc mene ‘of the passenger department, 
has the title of Assistant General Passenger Agent, with 


headquarters at Louisville, Ky. 


Norfolk. Va., Oct. 


ters; Directors, Wo! T. 
Doyle ; Michael Jenkins, of Baltimore, and C. 
Messrs. Jenkins and Ramsey were chosen Bucyrus, O. 
Directors i in place of Senator C alvin S. Brice of Ohio, and 
H. C. Fahnestock, 


Northern Pacific.—A circular has been issued making oe ted anne the Rio Grande River from Eagle Pass 
The Northern Pacific ' te Laredo, Tex. The company was chartered a few days 


the following announcement: 


Orleans &| Alaska Steamship Company, it will be operated as the 


but re-| Puget Sound & Alaska division of the company, under 


His first connection with the | the jurisdiction of the latter company's general officers. 


Agent, | Walker Oates has been appointed Superintendent, with 
Freight | office at Tacoma, Wash. 


Pittsburgh Junction Terminal.—lhe foilowing offi 


, who died at Chicago, Sept. | cers and directors were elected at the recent annual 
24, was formerly connected with a number of Texas rail-| meeting at Pittsburgh: President. Wm. Metcalf; Sec 
In 1876 he was Purchasing Agent of the Inter- | retary and Treasurer, J. B. Washington; directors, Will 
and in 1879 he became General iam Metcalf, Campbell B. Herron, Thos. M. King, Reu 
Superintendent of the Gulf, Colorado and Santa Fe. He | ben Miller; Alexander Bradley, Charles L. Fitzhugh and 
was afterward Division Superintendent on the Missouri | J. Painter. Jr. 

Pacific, and in 1887 was connected with the Union Stock 
gop Es she suet directors of this company elected at the recent annual 


Portland & Rochester.—The following is a list of the 


meeting: George P. Wescott, Nathan Webb, William 
G. Davis, Chas. McCarthy, Jr., Portland; Frank Jones, 
Portsmouth, N. H.: Stephen J. Young, Brunswick; 


ELECTIONS AND APPOINTMENTS. Joseph L. Ricker, Deering: Arthur Sewall, Bath; 


Frederick Robie, Gorham; William H. Conant, Clerk. 

. Tayloe, formerly East 

eee ern Passenger Agent in New York, and more recently 

Murray | Chief Clerk of the Passenj ger Departmant at Sa 
vannah, has been appointed District Passenger Agent 

open a/| at Atlanta, Ga. 


Louis Southwestern.—W. L. Teague has bern 


_~At the annual meeting the following | #ppointed Assistant Superintendent, with headquarters 
Theodore M. | 4t Tyler, Tex., to succeed A. M. Haskell. 
. Sands, Joseph H. 


San Antonio & Aransas Pass.—Charles B. Peck, of 
Chicago, has been appointed Assistant General Manager 


1. Donovan having resigned, | Of this road, a newly created position. His headquarters 
the office of General Rosdmaster was abolished on Oct. 1. | Will be at San Antonio, Tex. 
Division Roadmasters will report direct to H.iFernstrom, 


Seaboard & Roanoke.—John M. Robinson was re 
elected President at the annual meeting, and R. C. Hoff 


‘ eti of | man, Vice-President; Enoch Platt, Louis McLean, M 
the pages! _ re a Robinson, R. S. Tucker and L. R. Watts, Directors. 
Portsmouth; 
. M. Park- 
j Greenland; Moody Cur- 
rier, Manchester, and Wallace Hackett, Portsmouth. J. 
i elected President; 


Southern Pacific Co.—W. E. Halm has been appointed 
General Agent for Colorado, in charge of the freight 
and passenger business, with office at 1652 Lawrence 
street, Denver. David R. Gray has been appointed Gen 
eral Agent, with office at 18 East First South street, Salt 
Lake City, Utah, vice W. E. Halm, removed to Denver. 


Tobique Valley.—The present officers of the company 
are E. B. Ketchum, President; James Stratton, Secretary 
and Managing Director; C. N. Skinner, Keltie Jones and 
James Knox, directors. Frank Lawlor, Chief Engineer, 
St. John, N. B. 


pany since its organization, resigned this week, and has 
been succeeded byS. H. H. Clark, President of the Union 
Pacific, which controls the road. 


formerly 


elected Treasurer of this Penn RAILROAD CONSTRUCTION, 


inc orporations, Surveys, Etc. 





of Ogden, 
road 
W. W. | and have secured a judgment for $230,000 against the 
‘ The firm has employed quite a large number 
of men during the spring and summer on the grading 
and tunnel work south of Astoria, Or., and they state 


At a meeting of the directors that no payment has ever been made to them for their 
Brice was réelected Presi- work. The approaches to the tunnel on Saddle Moun 
was réelected Vice-President, | ©! have been practically completed, and it was pro 


posed to bore the tunnel during the winter. One of the 
firm of contractors states that Mr. George Goss, Super 


incorporators intendent of Construction, left Oregon for New York 


Wood- | some time ago, and he thinks that he may be able to 


"Blac wel and J. R. Bleleea, of La Porte, adjust their claim so that the work can be continued 
- Hill of ng a and R. R.| through the rainy season. All the laborers have been 


discharged, and the grading outfit isscattered along the 
line. 


a company to build the line. It is proposed from Butte 
west to the smelters at Anaconda, of which Marcus 
Daly is the principalowner. The line will be about 25 
miles long and will be very expensive to build. The sur 
vey has been made down Silver Bow Creek for a short 
distance and thence along the foot hills to Anaconda. 


construct this road. _~ trustees are Messrs. Rithet. 
E. Crowe, Baker, Wm. F. Butler, Marvin, Wm. J. Max 
auley, Theodore Lut a Joshua Davies, Chas. Vernon 
and Frank Bakeman. 


Second 


, 4a 
Cen 
tral counties and will be operated by the Canada 
Atlantic. 


practi 
cally completed, but the work on the last 10 miles will 
probably delay the opening of the branch. Gibson is a 
station on the Palmetto road, a branch o!f the Seaboard 
, and the new connection practically gives that 
system an entrance to Charleston, 8. C. 


Chickasawhay & Jackson.—Governor Stone has 
granted a charter to this company. The terminal points 
of the road are the west bank of the CLickasawhay 
River in Wayne County, Miss., and a point on the New 
Orleans and Northeastern in Jones County, Miss. The 
incorporators are: Geo. W. Robinson, East Orange, N 

John D. Cameron, Mobile, Ala.: Frank S. Robinson 


& Texas | and E. W. Monahan, Moss Point, Miss., and Edward W. 


Robinson, Bucatunna, Mias. 


Colambus & Sandusky Short I ine.-An excursion train 
carrving a number of invited guests was run over the 
line last week as far as Attica, O., being the first train 
on the new road south of Bellevue. That town is about 


Norfolk & Caro ine —The annual meeting was held in | 15 miles south of Sandusky, and the terminus is 12 miles 

The, followi ing officers were elected: | bevond Bellevue. The new road is being buiit in the in 
._ H. Wal-| terest of the Columbus, Shawnee & Hocking, and has 
B. F. Saemennes. W. J. | been located south to Columbus 95 miles. Construction 
G. Ramsey | is progressing slowly, the grading baving now reached 


Corpus Christi & Eagle Pass,—It is stated that a sur 
| vey will be begun in a few weeks for this line, which is 
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ago in the interest of an Eastern land syndicate which 


owns coal land near Eagle Pass. 


Elkhorn & Old Baldy,—Articles of incorporation of 
this company were filed in Montana recently to build a 
road from the Elkhorn mil! in Jefferson county to Dry 
Gulch, thence to Queen Gulch to the summit of the 
mountains and down the western slope to the base of 
Old Baldy. The incorporators are T. H. Kieinschmidt, 
George H. Hill, E. W. Knight, Jr., Henry H. Hill and 


’ William R. Logan. 


Elk Mounta.n.—A lien for $27,550 was filed against 
this company last week by James H. Wigglesworth, 
tormerly Chief Engineer, for four years’ salary at $500 a 
month as Chief Engineer, the balance being due him as 
contractor. The company has done some grading near 
Carbondale, Col., and last spring nearly 800 men were 
put on the work. 


Georges Valiley.— Work on the road from Warren to 
Union, Me., has been suspended temporarily. The 
trouble arises from the failure of the town of Union to 
comply in all respects with the agreement relating to its 
subscription in aid of the road. 


Great Northern.—Excellent progress is being made 
on the construction of the Pacific Coast extension, es- 
pecially west of the summit of the cascades, I[t is ex- 
pected to complete the tracklaying in January. Track is 
being laid at the rate of two miles a day, and on the 
western division has reached Granite Rock, about 42 
miles east of Snohomish. 


Houston Belt & Magnolia Park.—It is stated that 
the company hasagreed to extend its line, now termi- 
nating in Magnolia Park to Harrisburg, Tex., a distance 
of three miles, where it has been given large wharfage 

rivileges on Buffalo Bayou, and will connect with the 

4a Porte, Houston & Northern. 


Huntingdon & Broad Top.—The short coal branch 
up Shreve’s Run was completed early in October and is 
now in operation. It is only 1‘4¢ miles long, and leaves 
the present line at Six Mile Run, reaching new coal 
mines from which a large traftic has been promised. | 
The new road has a grade of 250 ft. to the mile. The 
work was all done by the company. 


Illinois Central.—The railroad officers deny the recent 
newspaper story that the company has decided to build 
immediately a branch from Clinton to connect with the 
Louisville, New Orleans & Texas at Amite, Miss. 


Lackawanna, Lake Erie & Honesdale.—The char- 
ter of this company was filed in Pennsylvania last 
week. The new road is to extend from the Borough of 
Honesdale, Wayne aw. Pa., toa point on the Dela- 
ware, Lackawanna & estern, near Moscow, Lacka- 
wanna County, Pa. The length of road is 24 miles, and 
the capital stock is $750,000, 


Lake Manitoba.—Charles Mackintosh, M. P. for 
Ottawa, was in Winnipeg, recently, and stated that 
arrangements had been made for the construction of this 
line from Portage la Prairie, Man., west of Lake Dau 
phin, to Lake innipegoosis. The Dominion Govern 
ment, he says, has set aside 800,000 acres for the enter- 
prise, and it is expected that the provincial government 
will assist it at the approaching session. I[t is prom 
ised that work wil) commence next spring. 


La Porte, Houston & Northern.—The charter of 
this company has just been filed, although the road has 
been under construction for some time and has been 
a completed between La Porte and Harrisburg 

he charter is for the line from La Porte to Houston, 22 
miles, The capita] stock is $300,000. 


Manitoba & North western.—Meassrs. Montague Allen 
and Nicoll Kingsmill left last week for Europe to com- 
plete financial arrangements for the construction of the 
extension of this road to Prince Albert, Man. 


Memphis, Hot Springs & Pacific;— Articles of incorpo- 
ration were filed in Arkansas last week by this company, 
with a capital stock of $1,500,000. Theroad is toextend 
from Little k ina southwesterly direction through 
Pulaski, Saline and Garland counties to Hot Springs. 
The incorporators are B. E. Orr, of New York, D.C. 
Rugg, of Hot Springs, J. W. Rose and W. A. Compton, 
of Little Rock. The Arkansas Contract Company of 
New Jersey has subscribed for $60,000 of the ‘ae ag 


Mexican International.—The last track on the 
Durango extension was laid last week with much cere- 
mony, hewspaper reports saying that 15,000 people were 
present, The extension has been ballasted as the track 
has been laid, so that there will be little delay in open 
ing the entire extension, which is 156 miles long. The 
line has been placed in operation as soon as completed, 
and trains have been running for 123 miles south of 
Torreon, Mex., for some time. 


Mexican Southern.—The line to Oaxaca, Mex., which 
has been building for two years, has been completed to 
that city and was opened on Oct. 7. The track south 
of Tecomavoca, Mex., to Oaxaca, about 90 miles, has been 
laid in 1892. 


Midland Terminal.—This is the legal title of the com- 
ene which is building the branch of the Colorado Mid- 
and to the Cripple Creek mines in Colorado. Five miles 
of the grading north of Hayden Divide near Midland, Col., 
where the new road leaves the line of the Colorado Mid- 
land, has been already completed and a large force of 
men is now at work. The road is to be in operation by 
Jan. 1, The company proposes to build 22 miles from 
the new town of Midland north to Cripple Creek. R. 
Newell, Jr., of Cripple Creek, Col., is Chief Engineer 
and Manager. . 


Missouri, Kansas & Eastern.—The right of way 
along the bank of the Missouri River is said to have been 
assured the company, and it has agreed to build along 
that location. survey had been recently commenced 
from a point near Bellefonte Bluffs, Mo.. for an interior 
route, but this will now be abandoned. 


Montpelier & Chicago.—Tracklaying has begun at 
New Paris, near the connection with the Cleveland, Cin- 
cinnati, Chicago& St. Louis. Two miles of track wil! 
be laid each day by the force working from that point. 
The track is also being laid on the eastern section. 


New Roads.—Mr. J. F. Whitwell is surveying for the 
roposed road between Stanbridge Station and Philips- 
purg, Que. Operations will commence early in the 

spring. 


Ohio Southe:n.—H. T. Douglas, Chief Engineer of the 
road, who has been engaged for some time on the survey 
of the proposed extension from Springfield to Lima, 0), 
reached the latter city last week. The route is very di-| 
rect and will be about 60 miles in length. The stockhold- 
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ers are expected to authorize the building of the exten 
sion at the meeting this week. 


Oscawana & Cornell.—The New York State Rail- 
road Commissioners granted this company last week the 
necessary authority to construct its proposed coad 
through Westchester County, N. Y. The route has been 
pretty well described in the Railroad Gazette, and is 


from Oscawana station on the New York Central east | 


to Cornell, nearthe site of the proposed aqueduct dam, 
Oliver W. Barnes, 57 Broadway, New York City, is Chief 
Engineer. 


Philadelphia Belt Line.—Work was begun at 
Bridesburg, Philadelphia, last week on the trestle 


which the road is to build through low water in the} 


Delaware from Reynolds street toa point above Fitler’s 
Wharf. The start has been made above Bridge street, 
and the first section to be built will be from Bridge 
street to the Lennig Chemical Works. 


Providence & Springfield.— The award to Ward 
Brothers of the contract for the extension of this road 
was noted last week. About 100 men are now at work, 
and it is expected to have the new line in operation by 
May 1 next. It will be operated under lease by the New 
York & New England which also operates the existing 


jline from Providence to Pascoag, R. 1. 23 miles. The | 


road now being built is about 64¢ miles long from Pas- 
coag northwest, to connect with 


England at East Thompson, Conn. Three iron bridges 


are to be built, but the work is not otherwise very heavy. | 


The road is being built under the supervision of L. B. 
Bidwell, Chief Engineer of the New York & New Eng- 
land. 

Quaker City Elevated.—It is understood that the 
company will soon be prepared to let contracts for the 
elevated structure. Detailed plans have been prepared 
for the structure on Market street, west as far as Ninth 
street. The elevated road will occupy the centre of Mar- 
ket street right over the street car tracks, and the outer 
edge of the structure will be 28 ft. from the house line on 
either side. Injunctions against the company asking 
that it be restrained from building have been granted on 
request of several firms along Market street, who allege 
that the road wiil deprive them of easy access to their 
houses and of light and air. City Solicitor Warwick has 
prepared a voluminous opinion in which he states that 
the elevated railroad companies have fully complied 
with their contract with the city and that Councils has 
no right to revoke their franchises, 


Quebec, Montmorency & Charlevoix.—W. T. Crons- | 
ton, Civil Engineer, accompanied by a staff of assistants, | 


has left Quebec for Cape Tourment, from which poin the 
will commence the survey in connection for the extension 
to Chicoutimi, Que. Mr. Cronston will be absent for 
about six weeks. H. J. Beemer, the contractor, is push- 
ing the work with all possible speed, and the road to 
Murray Bay is expected to be completed by June, 1893. 


San Bernardino & Los Angeles.—Articles of in- 
corporation were filed in California to build a road esti- 
mated to be 75 miles in length from Morengo Pass, near 
the city of “an Bernardino, through Riverside to Los 
Angeles. The directors for the first year are D. S. Dorn, 
Samuel Millerand A. F. Johns, of San Francisco; M. H. 
Sherman, of Phoenix, A. T., and R. J. Davis, of Oakland, 
Cal. The capital stock is $2,000,000 and $75,000 has been 
subscribed—$15,000 by each of the directors. 


Santa Fe, Prescott & Phenix.—A report just re- 
ceived from G. W. Vaughan, chief engineer of this road, 
states that 60 miles of the line has been graded, up to 
date, leaving only a small portion of the division be- 
tween Ash Fork and Prescott, Ariz., uncompleted. Six 
miles of the track has been laid. 


Southern Pacific.—President Huntington has decided 
to push the work of filling inthe gap on the coast divi- 
sion between Santa Margarita and eeeed, Cal. About 
a year ago the people of those counties procured free right 
of way for the 125 miles between the points mentioned, 
on condition that the company commence construction 
within 60 days thereafter. Since that time a smali num- 
ber of men have been working on the approaches to the 
tunnels, There is some very heavy tunnel work to be 
done immediately south of Santa Margarita. The right 
of way given to the company after running through 
the mountainons country for a distance of about 
16 miles between Santa Margarita and _ the 
town of San Luis Obispo extends almost due south from 
the latter place, crosses the Santa Maria River, thence 
through the Gaviota pass, and westerly to the shore of 
the ocean, a number of miles northwest of Elwood. 
Only a part of this route may be used, as the company 
has made another survey further west with the idea of 
avoiding the Gaviota pass and the grades through the 
San Rafael Mountains. The filling in of the gap will 
make another through line between San Francisco and 
Los Angeles, via San Jose, Castroville, San Luis Obispo, 
Santa Barbara and Saugus. 


Tennessee Midland.—The County Court of Davidson 
County, Tenn., has reconsidered its action refusing to 
submit to the people a proposition to subscribe $350,000 
to the capital jw of this company. By a vote of 42 to 
27 the Court then adopted a resolution submitting the 
proposed subscription to a vote of the citizens, and it 
will be voted on at the November election. The stock is 
to secure the extension to Nashville, which the company 
promises to build if the subsidy is voted. 

Tobique Valley.—Lawior, Conner & Co., of St. Johns 
and Andover, N. B., who are the contractors for the ex- 
tension of this road to Plaster Rock, N. 8., began work 
some time ago and at present have about 300 men em 
ployed. The grading and bridging is now well ad- 
vanced, and tracklaying has commenced. About 14 
miles of the road was built in 1891 from Perth, a station 
on the Canadiau Pacific (formerly the New Brunswick 
road) northeast, and it is hoped to complete the entire 
line to Plaster Rock, 28 miles, by Jan.1 next. The maxi- 
mum grades are 80 ft. to the mile and the curvature is 
eight degrees. No iron bridges will be built, but a num- 
ber of Howe spans, one of 116 ft., one of 60 [t., and two of 
40 ft,, and four trestles will be erected. The Dominion 
Government has granted a subsidy of $6,400 a mile for 


the first 14 miles of the road, and the Provincial Govern- | 


ment a subsidy of $2,500. Oa the second 14 miles there 
isa Dominion subsidy of $3,200 a mile and a Provincial 
subsidy of $2,500. First and second mortgage bonds for 
$5,000 a mile have been issued, but these remain unsold 
and are held by the trustees, Douglas Hazen and Donald 
Carmichael, of St. Johns, N. B. 
will operate the road, when completed, for 60 cent. of the 
gross earnings. ‘ihe business to be developed will be 
the transportation of cedar shingles and gypsum. 


Unadilla Valley.—A small force of men employed by 
G. M. Rosling, of 137 Broadway, New York City, began 
work at Leonardsville, N. Y., last week, Right of way 


the New York & New | 


he Canadian Pacific | 


, = 
| has been secuced by the company from Briigewater 
| south to Leonardsville, and the location is now beiny 
| completed to South Edmeston and New Berlin. N. \ 
119 miles. About eight miles of the road was graded t wy 
| years ago 

| 

| Yankton, Norfolk & Southwestern,.—It is stated i; 
a local paper that all the grading will be completed 
week south of the Missouri River to Nortolk, Neb.. 
with the exception of afew places where the work 
comparatively heavy. 


¥ 


is 


GENERAL RAILROAD NEWS. 
Central of Georgia.—The syndicate headed by H. }. 
Hollins & Co , of New York, formed for the purpose of 
readjusting the floating debt of the road, Said of nm 
Oct. 7 the loan of $3,790,000 made by Speyer & Co. The 
amount, with interest, was $3,890,000, and the securitics 
deposited with Spreyer & Co., as collateral when the 
loan was made, were transferred to Hollins &Co., who 
have undertaken the reorganization of the company. 


Central of New Jersey.—The financial statement 
for the month of Augusc was as follows: 


1892. 1891. Ine. or dec. 
Gross earn....... $1,311,944 $1,305,042 I 96.%2 
Oper. expen....... . 778,210 744,072 I. 34.138 
| Netearn....... $533,734 $560,970 dD, $27,236 
| Jan. 1 to Aug. 31: 
| Gross earn ccc ccc se eee $9,144,838 I. $148.9: 
Oper. expen 5,451,000 5,286,123 1. 164,877 
| Net. earn.............. $3,812,773 «$3,858,715 =D. $15,912 


Grand Trunk.—At the half yearly meeting in Lon 
|}don, Eng., Oct. 31, the shareholders will be asked to 
| sanction the taking over of the following short branch 
lines: The Jacques Cartier; Montreal & Champlain 
| Junction; Beauharnois Junction; Midland; Peterbor- 
| ough & Chemung Lake; Lake Simcoe Junction; Grand 
| Trunk, Georgian Bay & Lake Erie; London, Huron & 
| Bruce; Galt & Guelph; Brantford, Norfolk & Port Bur 
well; North Simcoe; Waterloo Junction.. and the 
| Cobourg, Blairtown & Marmora. Most of these lines are 
| at present operated by the company. 


Port Jervis, Monticello & New York.—Ata meet 
ing of the Board of Directors of the Port Jervis, Monti 
cello & New York last week, the agreement to consolidate 
| that road with the Philadelphia & New England and 
the Delaware & North River was duly ratified. The next 
step will be the formal ratification of the agreement by 
| the Delaware & North River Co. j 


Rochester & Glen Haven.—The Rochester Trust & 
| Safe Deposit Co., as trustee for the bond holders of the 
road, has commenced an action to put the road into the 
hands of a receiver. The bonds amount to $100,000. The 
road is short and the principal business is summer excur 
sion travel. 


Terre Haute & Peoria.—The mortgage recently 
authorized by the stockholders has been filed in Illinois. 
It is for $2,500,000, and is made in favor of the Union 
Trust Co., bearing five per cent. interest. About 
$1,800,000 of the new bonds will be used to refund the 
present indebtedness. 


Toledo, St, Louis & Kansas City.—A special meet- 
ing of the stockholders will be held in Toledo, O., 
Nov. 14 and take action upon a proposition of the direc 
tors to issue the bonds to an amount not exceeding 
$30,000 per mile, or $13,500,000. The new bonds will te 
secured by a four per cent. consoliaated first mortgage. 
Of the issue $9,500,000 will be reserved to retire the out 
standing 6s. ‘the remaining $400,000 will be used for 

rmanent improvements, rolling stock and termina! 
acilities. 

Western Counties.—The new stock, £275,000, will be 
used to pay off the existing liabilities of the road, in 
cluding the indebtedness to the Nova Scotia govern 
ment and the municipalities of Digby and Annapolis, re 
lay the road with steel rails and put it in first-elass con 
|; dition. The syndicate desires to obtain possession of 
sufficient old common stock to give control, and has of 

fered the municipality $20,000 of new debenture stock 
for its $100,000 of old stock. 





TRAFFIC. 
Traffic Notes. 
| The blockade of South bound corn at the Mexican 
| frontier became last week heavier even than it was a 
| week before, and one report stated that 2,000 cars were 

waiting. The Mexican roads had insufficient motive 
| power, and besides that the narrow gauge roads had to 
| transfer every load, 
The Pacific Mail Steamship Company has reduced its 
| rates from San Francisco to Mexico and Central American 
| points, San Francisco merchants have found some 
| difficulty in maintaining their trade with Mexico and 
| Central America owing to Latin methods of trade, in 

which long credits are the rule, so strong inducements in 
| low rates were needed to get their trade back. 

Chicago Traffic Matters. 
CHICAGO, Oct. 12, 1892. 

The Central Traffic Association has voted on rates to 
the Worla’s Fair. The single trip ticket plan was 
adopted, tickets to be sold to Chicago at a reduction of 
25 per cent. from tariff rates and there will be a reduc 
tion of 25 per cent. on tickets from Chicago during the 
| same time, 

The rates to the dedicatory exercises of the Worla’- 
Fair have been cut, in one instance, at least. The Balt: 
more & Obio and Pennsylvania made a rate of one fare 
for the round trip from Columbus. 

At the November meeting of the Western Passenye: 
Association a proposition will be submitted in regard to 
World’s Fair rates. From points within 200 miles of 
Chicago it is proposed to sell excursion tickets, good for 
return passage within 10 days from sale, at 15 per cent. 
reduction from the regular first-class fare botn ways ; 
from points beyond 200 miles, and within 400 miles ot! 
Chicago a reduction of 25 per cent. is proposed, and froi 
points between 400 and 700 miles a reduction of 3344 per 
cent., these tickets to be good for return passage within 
| 30 days and 60 days, respectively. From points outside 
the 700-mile radius it is proposed to sell excursion ticket~, 
good for return sage within 90 days from date of sa! , 
at one fare for the round trip. 

The committee of Vice-Presidents and General Man- 
agers of Western roads, which met here last week with 
}a view of formulating a plan for the reorganization vu! 
| the existing associations, = abandoned the work tor 

the time being and adjourned until November 10, 
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E. 0, WESTINGHOUSE, JR., T. W. or JOHN CALDWELL, WwW. W. CARD, H, H. WESTINGHOUSE 
President, Treasurer. Secretary, General Manager. 


Tih WESTINGHOUSE AIR BRAKE COMPANY 


PITTSBURGH, PA, VU. S. A, 


MANUFACTURERS OF THE 


WESTINGHOUSE AUTOMATIC BRAKE 


The WESTINGHOUSE AUTOMATIC BRAKE is now in use on 24,000 engines and 325,000 cars. This 
includes (with plain brakes) 252,000 freight cars, which is about 23 PER CENT. of the Entire Freight Car 
Equipment of this country, and about 80 per cent. of these are engaged in interstate traffic, affording the 
opportunity of controlling the speed of trains by their use on railways over which they may pas. Orders 
have been received for 173,000 of the Improved Quick-Action Brakes since December, 1887. 





The best results are obtained in freight train braking from having all the cars in a train fitted with power 
brakes, but several years’ experience has proven conclusively that brakes can be successfully and profitably used on 
freight trains where but a portion of the cars are so equipped. Below is a graphical illustration of the progress ma? 
im the application of the Automatic Brake to freight cars since its inception - 





Year. No. per year. : Grand iota 
i881 105 105 
1882 1,085 §& 1,190 
1883 4,966 7 6,156 
1884 5.01 21,207 
1885 i) 31,617 
1886 NS »563 
1887 RRR 49,844 
1888 ee 77,540 
1889 gg aren mE: I eeeatemeam 103,605 
1890 50,502 154. 107 
1891 39,061 193,168 





193,168 freight cars fitted with the Westinghouse Automatic Brake, which is nearly 20 per cent. of .the 
Entire Freig.t Car Equipment of this country. 





E. L. ADREON, Manage, JOHN B, GRAY, Agent. C. C. HIGHAM, General Supt. 


AMERICAN BRAKE company. 
NEW YORK OFFICE, THE WESTINGHOUSE AIR BRAKE C0., Lessee, CHICAGO OFFICE, 


160 Broadway, JOHN B. GRAY, Agent. MANUFACTURERS OF GRAND PACIFIC HOTEL. 


LOCOMOTIVE BRAKES. 


General Offices and Shops, Second and Tyler Sts., ST. LOUIS, MO., U.S. A. 
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Standard Outside Equalized Pressure Brake, for two or more pairs of Drivers furnished to operate with either STEAM AIR or VACUUM, 
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AKRON TOOL COMPANY, Akron, 0., o.sucl 2c 


CHARLES F. KETCHAM & Co. 














L 
Manufacturers of AKRON TUBULAR STEEL WHEELBARROWS and - ‘nae nd ORT NTCa owes YORK 
. AILROAD P & STATIONER 
McNEILL s PATENT BALANCED CHARGING BARROWS, KEEP IN BTOCK OF MOGT APPROVED FORMs s 
AUTOMATIC DUMP. BOOKS FOR STATION AND TRAIN US 
For General Use on Coal Docks, BK. R. Coaling Statio n«, i Se ee ele ee et 
FRT. FORWARDED, FRY. RECEIVED, MANIFEST CoPy in. 
Boiler Rooms, Smelting Works, Malleable Iron Works for TEL. TRAIN ORDER, ac., ac , 
hauling small castings, Foundries, ete. {One man can haul a Parca ano Books ror 
ton and will do as much work astwo or three men with wheelbarrows. Enaincers ano CONTRACTORS usr 
OFFICE OF ATLANTA & West Pornt R. R. Co. AND ee ee Ore 
THE WESTERN R. R. oF ALABAMA SORE ars. Sever age. en aay 
Mon rGOMERY Ala Feb R 1892 DETAILEO EST, Time, PAY FOU, Tor 
L +2 a., . . Fee MO. RETURN, DRAWING, WAGES TAGLE. ax ac 
In reply to your inquiry regarding the McNeill Patent Charging Ba> 
rows Which we are using at ovr coaling stations, | am pleased to say Priny, Hour ano Bip se any Quantivy 
they are giving perfect satisfaction, and in my opinion is the best BLANES AND BOOKS FOR RAILGOADS 
arrangement for the purpose for which they are usei that I have seen. ano xcee STATIONERY ror au 
J. E. WORSWICK, Master Mechanic. 





CORRESPONDENCE SOLICITED. YOUR CROERS OR CORRESPONDENCE SOLICIT« 


THE POSITIVE LOCK WASHER. 










Inspection of Merit Solicited, Samples and Description Fo: warded Gratuitously, 


iy 

Ss 

“is 

3 : Provides for Vibration and Retention of Elasticity, Reversible, and Does Not Injure 
Eze Threads of Nut or Bolt. 

g y & Extensively used on Railroad Track, Split Switches, Frogs, Crossings, Car and Locomotive 
s 3 iii Frames, Draft Riggings, Bridges Machinery. etc. 

s & WIM 

¢ 

3 

x 


THE POSITIVE LOCK WASHER CoO., Makers, 


Works, 29! to 30! New Jersey R. R. Ave., Newark, N. J. 














SAM’L. SCHOCH, Prest STEPHEN D. BARNETT, Treas. and Mgr. JOHN B. ROSS, Sec’y and Supt — 
see | NATIONAL LOCK WASH va ot 
a a sizes of bolts. 
Easilv THE ONLY POSITIVE NUT LOCK IN COMBINATION WITH ELASTICITY. 





A trial is re 
For Use on All Kinds and quested 


Classes of Work. 


Avplied. | Sixty Millions in Use in 
Very Railroad Track 


Samples free o! 


THE NATIONAL LOCK WASHER CO, Newark, N. J. expense 

















—_| HE AMERICAN WASHER & MANUFACTURING CO. 


EDWIN W. HINE, President. L. L. STURGES, Secretary and Treasurer. ‘ HARVEY, Vice-President . 


THE AMERICAN “HARVEY RIBBED’ NUT LOCK. 


Patented, 






A Resilient Spiral Spring Washer with Ratchet-Shaped Teeth. 


This is a positive lock, with spring temper, and will not cut thread of nut or bolt. 


IS & 15 RAILROAD PLACE, NEWARK, NW. J. 


CORRESPONDENCE AND ORDERS SOLICITED. SAMPLES FURNISHED FREE ON APPLICATION 
AND SENT TO ANY ADDRESS. 


Excelsior Automatic Nut-Lock and Fish Plate Spring 


These Nut Locks have been adopted by the New England Road-Masters 
in Conventions held at Hartford, Conn., Oct. 19 and 20, 1887, and 
Boston, Mass., Aug. 15 and 16, 1888, as the best 
Nut Locks known. 


Sample lots furnished for trial, free of expense, by forwarding me distances 
between centres of fish-plate bolts. Correspondence and orders solicited. 


RUFFNER & DUNN. 


Patentees and Sole Mfrs., SCHUYLKILL FALLS, Philadelphia, P 


HUREK A NUT LOOX 


STRONGEST SPRING LOCK WASHER EVER MADE. 
Manufactured from best crucible spring steel, Neverknown to fail. Made for ali sized bolts, for iron or woodwork 
SaND FOR SAMPLES.— 
Made by IRON CITY TOOL WORKS in Conjunction with their Standard Track Tools. 


EUREKA NUT LOCK COMPANY, 


Thirty-second and Smaliman Sts. and A.V. BR. R.- », PITTsesBUVURGH, PA. 


THE STANDARD COMBINATION TIE PLATE AND BRACE 


‘ r r 
POSS SiS THE FOLLOWING MERITS: 
1. It prevents absolutely the canting of the rail into the tie, thereby greatly increasing the life of the tie. 
2. t prevents the rails from spreading or canting over and wearing one side only. 
3. The combination of the brace and plate obviates the necessity of spiking the rail and brace separate aly, thereby saving 











Single Nut Lock, 











EUREKA, Pat Dec ow i547. 








two spikes and securing the service o! 





the ere spike for holding the rail; it also prevents the rail from working up and down, and laterally, thus making it impossible to wear the neck of the spike, 
The plate and brace being made of malleable iron, is practically indestructible. 
Te tie plate and brace is especially useful for curves and guard rails, and also on bridges, whether the rail is laid on ties or on stringers. A tie plate without 4 


brace vill not save the head of the spike. A brace without a tie plate will not save the tie, and in a short time the rail will wear into the tie. 





P. O. Box 288, PHILADELPHIA, PA. WILLIAM H. PHILLIPS. 


66 NEW REVISED, ENLARGED EDITION OF 
HANDLING RAILWAY SUPPLIES.” aaams oar wire 


An exhaustive treatise on the purchase, receipt, inspection, storage, disbur A discussion of the sclence of train dispatching. By J. A. ANDERSON, of the Pent 

of railway material. yt megeyteed yon anny 8 P I rage, disbursement and use | ,-ivania Railroad, with an introduction by B. B. ApaMs, Jr., of the Railroad Gazette 
152 pages (5 x 744 in.) Price $1.2 

“ ” The first eight chapters A discussions of the general principles, and treat of: Train Dis 

fR = QO U | S | Tl O N a O p RAI LWAYS, patching, the Dispatcher, the Operator, the Order (with photographic illustrations of ver 

| Kood and sd = pace cat, yo ge yl <9 the Train-Urder Signal, the pears 

“ aot mission apte ine contains the standard code of rules for the movement of trains 5) 

pe ome meg Feat ah ap: womaper mene Rare ‘ T tea een eA yd be ree org | telegraphic orders, with comments on each rule, giving valuable practical advice as to its a? 





. plication in special cases, and making its purpose and necessity clear. Chapter Ten contain* 
ae ‘xtravagance and waste Tn ts material wccout in order to prevent improper prac | the standard forms of train orders, and the remaining chapters treat of rules as to rights 0 
agan track, numbering switches, etc. The book is complete and exhaustive asa practical ni and 
Se nto debs bial teencs cy enedsasnctencaeey+ ecteccaccceusveves $2.59 — —y senate of —— for 7 inex perienced daeveter. and there are few superinten¢ 
J ents or dispatchers who may not learn much from Mr. Anderson’s long experience in this 
By MARSHALI M. KIRKMAN department. He is probably the best authority in the world on train dispatching. 


Published and for Sale by THE RAILROAD GAZETTE, 73 Broadway, N. Y, | Published and for Sale by THE RAILROAD GAZETTE 73 Broadway, New York 
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5 
No middleman’s profit between owr 


looms and your cars, for we are the 
ONLY makers of car plush who sell 





Samples and Prices on Application to 


) GOFF & SONS, - - Pawtucket, R. |. 


direct to the consumer. 








A. W. SOPEF ROB'T ANDREWS, Vice-Presipenr R. M. DIXON, Enoweer Cc. H. HOWARD, Secretar W. R. THOMAS, Treasunen 


THE - LIGHTING - SYSTEM. 
i THE CELEBRATED PINTSCH COMPRESSED OIL GAS METHOD 
IN USE ON OVER 40,000 CARS IN EUROPE AND AMERICA, 
S$} 2 fe t y THE BEST, MOST ECONOMICAL AND ONLY SAFE LIGHT FOR RAILROAD PURPOSES 
IN BRILLIANCY AND CLEANLINESS UNSURPASSED. 
THis SYSTEM HAS BEEN ADOPTED BY THE U. S. LIGHT-HOUSE BOARD FOR LIGHTING BUOss 


THE - HEATING - SYSTEMS. 


ev nor waren cwevrsron ano onecr eee wn  Gatt Heating and Lighting Co., 


REGULATING DEVICES. 
RELIABLE AND UNIFORM HEAT . 


. ECONOMICAL OR PID 1 > . 
GIBBS’ AUTOMATIC renee a <aelies ta, 160 BROA DWAY, N EW YO R K. 


ABSOLUTELY STEAM TIGHT. 





ALBANY, N. Y:: CHICAGO: 
936 Broapway. N S O a | DA E D 200 PHENIX BUILDING 











Canada: 
_ a ~ eT McElroy, Sewall, Westinghouse and other Patents. c Coaticoox, P. Q. 
CATALOGUES UPON APPLICATION VOMMINGLER 
STEAM COUPLERS Special Appliances and Extra Strong Fittings of Fvery Kind. D R UM, 
FIRE PROOF ‘AUTOMATIC CONTROL OF HEAT. DIRECT STEAM 








Hater. CAR-HEATING CO. SYSTEMS. 





THE FROST DRY CARBURETOR SYSTEM OF CAR LIGHTING 


-TrHE GREATEST LIGHT OF THE AGE —~» 
FOR PASSENCER AND OTHER RAILROAD CARS. 


Extensively Used by the P3NNSYLVANIA RAILROAD and Pullman's Palace Car Company. Alsoin Useon Fifty Prominent Railroads 


in the United States. 
OVER 1,200 CARS EQUIPPED IN THE PAST TWO YEARS. 


It cannot fail to attract the attention of practical railroad managers on account of its absolute safety, durability, simplicity, efficiency and its great economy. Each 


gives 100 candle power illumination. One hundred hours’ continuous service from one charging of the carburetor. 


THE RAILROAD LIGHTING & MFG CO. (ii SASS Jui, Saige 





The Coming Joint for Steam Railroads, nrg 
ve op llgtm an came srcct rauwats: Eno Rail Joint Co.. 


By its use the rail is made as 
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strong at the joint as it is at the 


centre of the rail as it lies in 
track, NEWARK, N. J, 


It is simple and easily applied, 
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and has always given satisfac- 





NS 





tory results. - Md. UMOM Lh Un Uy, Ld 
ro ae sates ono American Practice in Block Signaling. 





aud cheaper in the long run 
With Descriptions and Drawings of the Different Systems in Use on Railroads in the 
than the angle bar. United States. 
This is a handsomely printed, elegantly bound volume, 7 % in. x 9in It describes clearly the 
It will increase the life of the | Simple Block System, Single Track Blocking Sykes’ System, Automatic Clockwork Track 
Circuit Sigrals and the Electro-Pneumatic Track Circuit System. 
rail over 25 per cent. It contains elaborately illustrated descriptions of the systems in use on the Pennsy! 
PATENTED IN UNITED STATE AND EUROPE. vania, Boston & Albany, Fitchburg and New York Central Roads, and correct engravings and 


descriptions of the Westinghouse Pneumatic, the Hail Automatic and Black's Antomatic 


Systems; and also of the Illuminated Semaphore, Koy!'s Parabolic Semaphore and the Stewart 
CONTINUOUS RAIL JOINT COMPANY OF A Hall-Frain Order Signa 
’ The book is designed to make the methods of block signaling clearly un 


deretood and to 


b - - " / orice " 
Broad and Market Sts., Newark, N. J. chow the present deve a os Seah ee vieresee BS.00 





GOLD CAR HEATING COMPAN 


ANEW YORK ADDRESS: N. E. Corner Frankfort and Cliff Sts. CHICAGO OFFICE: 652 The Rookery, EK. H. GOLD, Hepresentative. 
UPWARD OF 4,000 CARS AND LOCOMOTIVES EQUIPPED WITH OUR SYSTEMS OF CAR HEATING. 


STEAM COUPLINGS. 
Gold's INTERCHANGEABLE, with Gravity Relief Tran. 

‘ UNIVERSAL, -s sy to couple with SEWEL. 

“ WESTINGHOUSE TYPE, “ . m GIBB, 


i” We own the Sole Rights under United States Patents to put Traps on Steam Couptings. Send for Catalogue, etc, 
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ARE PREPARED TO BUILD 


Steel and Wooden 


Freight Cars. 


Their repair plant is equipped with 


The Harvey 
Steel Car and 


ALLISON MFC. CO., 


MANUFACTURERS OF 


FREICHT CARS AND 
LOCOMOTIVE BOILER TUBES. 


WROUGHT IRON PIPE OF SUPERIOR QUALITY. 


PHILADELPHIA, PA. 


DELAWARE CAR WORKS. 


JACKSON & SHARP COMPANY. | INQUIRIES SOLICITED, 


THE | 
| 


+ Repair Works. 


modern appliar.ces for 


REPAIRING FREIGHT CARS 


For Railway and Private Companies. 
Special facilities for making all kinds of Car and Railway Forgings. 











DELIVERY UNSURPASSED 


Manufacturers of Passenger, Sleeping, Oity, Baggage and Freignt Oars | T. K Kava ad J. » ane mo 
WILMINGTON, DEL. & K. KAUFWAN, Sec, and Treas, jen'l Superintendent. 
Cable address *‘Jackson.”? Special attention given to Sectional Work jfor | OFFICK WvoRKS: HARVEY, ILL., 





Mi... ST. CHARLES CAR CO™ MINE 
MANUFACTURERS OF CAR WHEELS, STREET AND MOTOR CARS. 


PASSENGER COACHES, BAGGAGE & MAIL CARS. 
Box Cars, 






- ie: i ca a 


Refrigerator, 


Stock Cars, Excursion and Mi 
Ore Cars, Caboose Cars. nt al TM 
Coal Cars, Hand, Push and 
Flat Cars, Mining Cars. = 


Logging Cars, 
Warehouse Trucks, 


ST. CHARLES. MO. 


J. G. EBERII. 1. co 


PHILADELPHIA. ——— 
T oe 


Castings and 
Forgir gs. 














a Railway and Tramway Cars 


THE ENSIGN MANUFACTURING COMPANY, 
Manufacturers of CA Es for Every Kind of 


FREIGHT SERVICE. 


Chilled Car Wheels of the Highest Grade only. Azales, Iron 
and Brass Castings. apacity: 20 Cars and 
400 Car Wheels Daily. 


BUILDERS OF 
Sed 








CANDA MANUFACTURING COMPANY, 
tamicornot CHILLED CAR WHEELS 


OF THE HICHEST QUALITY ONLY. 
CAR SHOPS IN COURSE OF ERECTION. 


OFFICES, No. || PINE STREET, NEW YORK CITY. 
WORKS AT CARTERET, N. J. 


We respectfully solicit your inquiries and specifications. 
F.E CANDA, President. C.J.CANDA, Vice-President. J. W. SAVIN, Gen. Agent. 
11 PINE ST., NHW YORE. 
E. ENSIGN, Secretary and Treasurer. 


HUNTINGTON, WEST VIRGINIA. 


YOUNCSTOWN CAR MFC. SO! GUSTAVE EHRHARDT & SONS, 


Manufacturers of Cold Saws and Cold Sawing Machines, 
Youngstown, Ohio. 


| Saws for Railroads, Steel Foundries, Bridge Works, Rolling Mills, etc., a Speciait, 
| 
| 


WORKS AT HOMEWOOD STATION, P. BR. BR., PITTSBURGH, PA, 
L. E. COCHRAN, Prest. B. F. BOYD, Sec’y and Treas. | 
ANDREW MILLIKEN, Gen. Man. 


ERIE CAR WORKS, Limited. 
Freight Cars of All Kinds. 


ERIE, PA. 


CARS FOR EXPORT 
CONTRACTOR'S ROTARY 


CHARLES J. CANDA President. 
F. MORA CANDA, Treasurer 
FREDERICK HUDS.N, Secretary. 


FERDINAND E. CANDA, | 
JOHN W., SAVIN Vice-Presidents. 
ELY ENSIGN, | 

















Capacity, 20 CARS PER DAY. 


BIPOMSBUR 

















All our machines are equipped with our self-regulating variable automatic feed. W« 
warrant: Perfect workmanship, wear and cost a operating reduced toa minimum, long lifé 
MUL mn 1 (p af <3; a of saw blades full ¢ ontact of teeth, and best general results 
We sn i I iit i 7” occ coceseceese > . x = hs: Catalogues Furnished on Application. 
. \ be _ 4 Al 
~\ " ol 
J, | South Baltimore Car Works 


Ke " LOCKARD. BALTIMORE, MD.. 
% RW.OSWALD. BloomsburdauniaGla. BUILDERS OF RAILROAD FREIGHT CARS 





WASON MANUFACTURING CO., SPRINGFIELD, MASS 


Established 1845.) Manufacturers of all descriptions of Railwa} Cars, Car and Locomotive Wheels, Frogs, Switches and Railway Castings. Empioy none but Experienced Workmen, and 
haveon hand a Large and Complete Stock of Seasoned Lumber, sufficient for several years’consumption. Special facilities for furnishing Sectional Work for Exportaticn, 


DAILY CAPACITY, ONE PASSENGER AND SIX FREIGHT CARS. SHIPMENTS MADE FROM NEW YORK OR BOSTON, 
6 Pres’t. 
zs HYDE, Trees. SEW WORKS BUILT 1372. P. 0. ADDRESS, BRIQGHTWOCD, MASS. 


— 41 
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@ aye Congdon Brake Shoe Go. 

































| Kk. G. KENLY, General Manager. EUGENE CARRINGTON, Gen, Supt. 
STORED HEAT IN EARTHENWARE TUBES. 


MORTON SAFETY HEATING COMPANY. 


| BEINC:USED ON THE FOLLOWINC ROADS: 


IRON & STEELPOUNDE a a 
Canadian Railroads : 


OUNDRIEs 
N ERAL on Nees NoeK BLDg Ss a\ 2 59" ‘ST- intercolonial. 


 & . 
ONT CnicRco.” 


his’system of heating is ful tion on the GRAND M. 
fi + | PERCULDNTAL ROADS OF CANADA NORFOLE & WESTERN, CHICAGO, Nr. PAUL, 


Lis & OMAHA. RICHMOND, FREDERICKSBURG & POTOMAC, and ROAN: 














United Siates Railroads 


Chicago, St. Paul, Min- 
neapolis & Omaha. 


Norfolk & Western. 


Richmond, Fredericks- 


EL R'y Grand Trunk. burg & Potomac. 




















nal of the conditions controlling the laying out of railways to effect the OKE & SALEM ROADS, of the UNITED STATES 
most udicious expenditure of capital. ONE HEATING in the Coldest Climate keeps a train thoroughly ~~ Hayy 
By A. M. WELLINGTON. pane, onde pressure of steam afterward, of tive minutes in oe h pore pay cag at acti - 
. “ és . n a uniform temperature of 70 degrees. No overheating and no cok 
Railroad offi desiring to determine what can be done in the way of improving the ope:* gree SCALDING, by escape © 
nes y ier their charge. or desiring ° have at their immediate commana statistical facts “——S there is absolutely NO DANGER OF FIRE, or injury from 


tail of operation, as well as Railroad Engineers and Engineering Students, 








ilmos ‘ For full particulars of 
find ete “AN I NDISPE NSABLE WORK, as being not only the best but the only treatise in Send for our new cireular, showing winver tests and references. or 
language of an at all analogous nature. dress 
PR IU, post-paid..... Speen atten esa ocens cs pope nee ses - 00 ver copy. MORTON SAFETY HEATING CO. 
ive or ‘me r* espies to one ac ress, express charges pa: y purchaser. UW per copy. ce t 106 EB. Saratoga Sor 
THE RAILROAD GAZETTE. 73 BROADWAY, NEW YORK. | N+ ¥- OffSee: Aldrich Cour:, .6mrosowsy, | Baltimore O@ 
Spring 
ve THE LEADING CAR SEAT OF THE TIMES. 





Seat. The following Popular Trains are furnished in whole or in part with our Superb Seating : 


* GiltKdge Limited.” SPECIFY ONLY “ Flying Statesman. ’ 
* Colonial Express” (Roval White Line). “New York and Chicago Limited. 


“ Empire State Express.”’ é é 595 “ Chicago and St. Paul Limited.’ 
“ Fast Flying Virginian. “ New Orleans and Chicago Limited 
“ Royal Blue Line. “Columbian Limited.” 


Diamond Specia! _ Onto 0 and Nashville Limited.” 
Re epee SEATS. | ines 
iphia 
THE HALE & KILBURN MFC. CO., chegcte 
IMLODEE LINK 30 Must, GENTLEMEN The Jackson * Woodin Mfg. Co., 


PIN is TTENTIOS oS BERWICK. Pa. 
_ — ey" Ow q 5 












interest 


Later 





TRANSITION oa 


COLPLING & & i = es 
jUFFER BLUCK ~ tad 
Mil FREIGHT CARS, CAR WHEELS, CAST IRON WATER 
Sow Shown AND GAS PIPE, CASTINGS AND FORGINGS 
Wa. Flown Treas Fury. iL. Raton, Seorelary HF Gumwn, teal, Supt 





MIDDLETOWN CARWORKS 
RAILWAY and MINE CARS. 


Works and office on main line Pennsylvania and Philadelphia & Reading 
Railroads. Arthur King, Prop., Middletown, Pa. 


FOR 
FREICHT AND 
PASSENCER CAR 
CONNECTIONS. 

A.W. VAN DORSTON., 

PRES. AND MANAGER, 
Washington Loan & Trust Co, Bldg 

WASHINGTON, D. ©. 


\ulomatic Interchangeable Car Goupline Company TUBULAR JOURNAL BEARINGS. 


To run trains with Brasses requires (by actual test) one-third more coal than with 

‘A Tubular Rolling Bearings. Ninety per cent. of lubricating oil saved, and every bear- 

ing guaranteed for 200,000 miles. Coal and oil savings alone more than cover the 

extra cost in 50,000 miles. No delays from “hot boxes.” Trains save from $2530 to 
$300 per car per year, within the term of guarantee. 


CALIFORNIA COUPLER, —“pavenpor’ & FAIRBAIRN. 


chilled Iron Car Wheels. 











-THE CH EATEST 
AND MOST PERFECT 
EQUIPMENT 

= ON EARTH 


THE WAN-DORSTCN 


Cushioned 
Railway Appliances. 


























card <— 
eicteinn Capacity, 350 WHEELS PER DAY. ERIE, PA. 
—_ ENGINEER’S AND FIREMAN’S 
WITH 
7 ~“« TIME, EXPENSE, 
R wry AND 
: Simplest, MEMORANDUM ACCOUNT BOOK. 
- Stronges! DESIGNED AND COPYRIGHTED BY E. W. YATES. 
A pocket memorandum book with rubber-tipped pencil attached. with calendar and peewn 
B I n st conveniently arranged for the en, ineer or tire semen to keep his own daily record o —_ 
iN and miles run, rate and amount earne!: also for individual expense account each month and 
tsr general memoranda. A certain mectnod of checking with the timekeepe rine vase of disagrse- 
[. WELLS, General Agent Sia aa. 
PURIISHED AND FOR SALE BY 
116 South Clinton St! Chicago ™, (Home Office. San Francisco. Cal.)| THE RAILROAD GAZETTF, - - 13 Broadway, New York. 
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M. C. B. Standard 






Automatic Freight Car Coupler. 




















Could Continuous 
Platform and Buffer. 
Gould Vestibule. 


e 3 
o Cc 
™ g © 
_q e New York Office: Chicago Office : oa 
7) 120 BROADWAY. 941 ROOKERY S w 
al c , St. Louis Office : a Us 
ise) om 319 COMMERCIAL BUILDING. > Bf 
oO wo 2 8 My 
c Rr © 
=s ° = @ 
EEE Gould 7 
os oe 
°,1 Coupler Co. |: 3 
>) oO >) —™ tL Ge 
> s 5s 2 & 
‘~~ Buffalo Office and Works, Be SS 
° — . 
£ - AUSTIN ST. < © 
8 5 € 
} +o 
oud re) 
=“ 











THE PANCOAST PATENT 


PASSENGER (AR VENTILATORS. 


Strong Exhausts from the Impinge of the Outside Air, 
and ABSOLUTELY ANTI-INGRESS. 











NEW, NEAT, NOISELESS, SIMPLE and SCIENTIFIC, 





Guaranteed to EXHAUST MORE THAN ANY OTHER Auto- 
matic Car Ventilators, and to Be PERFECTLY STORM 
AND DIRT-PROOF. 


CAR VENTILATOR CO., 


8. W. Cor, Twelfth & Chestnut Sts., Philadelphia, Pa, 








THE DRESEL COUPLER. 


VERTICAL PIN LOCK. 


With Five Square Inches Bearing Surface. 


SOLID 


M. C. B. STANDARD. 


STEEL. 


One inch additional lifting of locking pin PULLS the knuckle open. No springs. Drawbar cannot fall om track inv case of pull-out, 


CUARANTEED TO STAND ALL M. C. 8. TESTS AS TO STRENCTH. 
DREXEL RAILWAY SUPPLY CO., 
Pressed Steel. 


THE DREXEL JOURNAL BOX LID. 


FREIGHT AND PASSENGER COUPLERS. 
The Rookery, Chicago. 
90,000 Sold Since March 1, 1892. 





ST. LOUIS STEEL COUPLER, 


FREIGHT, PASSENGER 


AND 


TENDER COUPLERS. 


— ST. LOUIS CAR GOUPLER C0, 


ST. LOUIS, MO. 


HENRY O'HARA, GEO. A. BANNANTINE, 





WM, V. WOLCOTT, 
President. Vice-Prest. Secretary. 





mE POOLEY CAR COUPLER. 


NAPA 




















Positively Automatic. 
conres a WITH ALL BEQUIREMENTS OF THE LAW. 


STRONG. EF FECTIVE 
PRATT & LETCHWORTH, manuracturers, BUFFALO, N. Y.| 


IMPROVED ENGINE SPRINGS 


EVERY SPRING GUARANTEED. 





SEND FOR ILLUS(CRATED CIRCULAR. 


CHARLES SCOTT SPRING COMPANY. 
PHILADELPHIA. 
54 Rookery, Chicago, IIl. Southern Hotel, St. Louis. 


SMILLIE °tccc® COUPLER. 











TENSILE STRENGTH® airbank’s Test) (39,640. DROP TEST 


700 Ibs. hammer dropped {§ ft. 22 times failed t ) bre ak the knuckle. 

Dire ct drop of full sized pin makes a double lock formed by draw bar at “C” and 
Pin “D.” Ee quaily strong if me pin “A is lost. Should pin be lost, use any link 
no chains being required. The strongest Knuckle and Coupler known. Cannot be 


unlocked by any jolt of the cars, Couples with all M. C. B. ty The locking pin 
drops behind the step on rear of Knuckle “ K,” and keeps the Ennekie always open 
when cars are separated. Removing the pivot pins, 33 loaded gondola cars were drawn 
from Paterson, N. J., to West End (18 miles), the pull being entirely on the DOUBLE 
LOCK, 


The drawbar is Malleable Iron. The Knuckle Pivot and Locking Pins steel. 


THE SMILLIE COUPLER & MFG. CO., 


52 Broadway, New York. Works, 91 Clay St. Newark, N. J 


TROJAN GAR COUPLER. 


M. Cc. B. TYPE. 
THE STRONGEST AND THE ONLY SAFETY COUPLER. 








The knuckle may be thrown open for coupling by the hand-rod at the side of the car, rend 
ering it unnecessary for trainmen to go between the cars to open the knuckle. The action 
positive, and not dependent on eprings or gravity. 
The lock has a bearing of four square inches on the knuckle. 
N. O. Olsen, Engineer of Fairbanks & C a ‘s testing department, says: “[T IS THE STRONG 
E3T COUPLER NOW IN THE MARKE 


THE TROJAN CAR COUPLER C0., 


New York Office. Il Pine street. 





TROY, N. Y. 





PASSENGER, 
FREIGHT, 
TENDER 





N LIPLERS ==: Hinson Car Coupler Co, 
§18 Rookery, Chicage. 
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The ME Conway & 
W.ME Conway. 


© PRESIDENT. 


| 4gth StS ANVR.RPITTSBURGH, PA. 











\ 
_~ 


Se 


BUCKEYE COUPLER 


GOODSPEED, Presi R. M. ROWND, Vice-President. S. P. PEABODY, Secretary and Treasurer. 


ii 





eS ee 
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er CapgBuilders’ Standard in every’ particu Sold with a GUARANTEE 
Combifigs the greatest obtainable strength 
simplicity. Only Three Parts. Positive acting to Stand the Proposea 
ty lod and positive mechanical opening of 


M.C. B. Drop and 
Pulling Tests. 


) knuckle. @iBsolute Central draft. Same movement 
raig@i@tbe lock throws open the knuckle. 








Adopted as Standard by Several 
Leading Ra'lroads After S<vere 
Tests and Long Trials. 


THE BUCKEYE AUTOMATIC CAR COUPLER CO., Columbus, Ohio. 


| JOHNSTON CAR COUPLING COMPANY 


E. J. EAMES, Western Agent, 


Phenix Building, CHICAGO, ILL. 








204 WALNUT PLACE, PHILADELPHIA, PA. 


\y —— The Lighlest, Simplest and Least Expensive Coupler in the Market 


WEIGHT 180 POUNDS. 








MEETS ALL THE REQUIREMENTS OF THE M. C. B. LINES AND TESTS. 


LOOKING DEVICE SIMPLE, DURABLE AND EFFECTIVE 





It Has but Four Parts and Cannot Be Opened by Accident, 


KNUCKLE OPENS AUTOMATICALLY, 
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JHE BALTIMORE CAR WHEEL COMPANY 


—_— 
= 


MANUFACTURERS OF 


CHILLED WHEELS OF ALL PATTERNS AND SIZES FOR EVERY SERVICE, AND WITH OR WITHOUT AXLES, 
CAPACITY, 400 WHEELS PER DAY. 


W. S. G. BAKER, President and Treasurer. 
J. PAUL SAKER, Secretary. 


OFFICE AND WORKS: 


Fulton Junction, Baltimore, Md. 





nudson, ney. ALLEN PAPER CAR WHEEL CO.,,."2%* 


* Pullman, lil: 
General Office, Chicago. Ill, New York Office 31 and 33 Broadway. 
J. H. ANTES, President, 


J. W. DOANE, Treasurer 












“m0 Wunsys O17) ‘jeomm Joded ¢ ‘on 
“90UM Jedeq prepuyis 


CYT, 


myer £q log PUY To FUNIYS os}; ‘10;090 oROds o7e1d 


L FOR CAR, LOCOMOTIVE 


STEEL-TIRE AND TENDER TRUCKS 


ESTABLISHED 1847. PHILADELPHIA, PA, 


A. WHITNEY & SONS. 


CHILLED WHERLS siscesscccco. RYBRY SERVICER 


STEEL TIRED WHEELS, with Strong Cast-Iron CENTRES WELL ANNEALED 








THE KRUPP SYSTEM 


AMERICAN STANDARD 


STEEL-TIRED WHEELS 


CAST-STEEL WORKS 


Of FRIED. KRUPP, Essen, Germany. 
REPRESENTED BY 


THOMAS PROSSER & SON 
15 Gold Street, New York. 








LATROBE STEEL WORKS 


MANUFACTURERS OF 


Lance 


FOR LOCOMOTIVE AND CAR WHEELS 


Works and Main Office, Latrobe, Pa. 
Branch Office, 251 8. 4th St., Philadelphia 














TAYLOR IRON & STEEL CO, 


Successors To ‘THE TAYLOR IRON WORKS,” 


HIGH BRIDGE, NEW JERSEY, on line of C. R. R. of N. J. 
New York Orrice: Room 305 CenTrRAL BuILpine, Liperty AND West Sts, 





——MANUFACTURERS OF—— 


Steel Tired Car Wheels, Chilled tron Car Wheels, Car and 
Locomotive Axles, Iron and Steel Forgings. 


PITTSBURGH FORGE AND IRON COMPANY 


CALVIN WELLS, Pres. & Treas. MANUFACTURERS OF F, E, RICHARDSON, Secy 











MEROCHANT TRON, 
Draw-Bars, Links and Places, Railroad Arch Bars, Splice Bars, 
Track Rolte: Roda. witb Piaip or U: i", All Sires, 

Office: Tenth Street, near Penn Avenue, Pittsburgh, Pa. 


PATENT LUBRICATOR 


—__70R—— 


CAR AXLES, GRANK PINS, 


AND LIKE JOURNALS. 


SAFE, SURE AND RELIABLE. 


This Invention keeps the Journals and Pins at all times Perfectly 





Lubricated, so that liability of heating is entirely overcome, 


Address J. T. CONNELLY, Milton, Pa. 
GUSHION CAR WHEEL 
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* patties x 
simplicity. 
Durability. 
Economy: 
Elasticity- 
Safety- 


“= For Coaches, Locomotives and Tender Trucks on Klevated, Klectric and Street Railroads. 
(wo pieces only. Centre never removedfrom axle. ‘Tire renewed in any shop. Cushion 
‘bsorbs all vibrations or andue stress and thrusts. One-half more mileage than any other 


s heel made 
SEND FOR CIRCULAR. 


i 
CUSHION CAR WHEEL CO. {Site5 Patiprc note. omseaco. 


American Practice in Block Signaling. 


With Descriptions and Drawings of the Different Systems in Use on Railroads 
in the United States. 

This isa handsomely printed, elegantly bound volume, 74 in. x 9in. It describes clearly 
tne Simple Block System, Single Track Blocking Sykes’ Tm. Automatic Clockwork Track 

uit Signals and the Electro-Pneumatic Track Circuit System. 3 

It contains elaborately illustrated descriptions of the systems in use on the Pennsylvania 
Boston & Albany, Fitchburg and New York Central Roots, and correct engravings and des 
criptions of the Westinghouse Pneumatic, the Hall Automatic and Black’s Automatic Sy® 
tems;and also of the [lluminated Semaphore, Koyl’s Parabolic Semaphore and the Stewar' 
Hall Train Order Signal. 

The book is designed to make the methods of block signaling clearly understood and to 
show the present development of the art on American railroads. 


RICE $2.0v, 





P 
* Pubiished and For Sale by The Railroad Gazette. 13 Broadway New York. 
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FRANK S&S. LAYNG, CHAIRMAN. 


PICKERING SPRING CO., Limited 


Cc. R. KEARNS, SECRETARY AND TREAS 


MANUFACTURERS OF 


Railway Springs of Every Description 














2mm PHILADELPHIA 
Tey. Watiiaba a eaak |THE BUDA FOUNDRY & MFC. C0 


THE WASHBURR CAR-WHEEL COMPANY 





HARTFORD, CONN. 


CRUCIBLE 
STEEL-TIRED = WHEELS, 


For Parlor and Sleeping Cars, 
Passenger Coaches, Locomo- 
tive and Tender Trucks. 





CAST-IRON CENTRES 


Hammered & Rolled Crucible Steel Tires, 








Double Plate, 
Single Piate 


Hollow Spoke ge 


WHEELS 


FOR 
Broad and Nar- 
row-Qauge Cars 
En ngin nes andTen- 





Also 
OPEN AND 
Solid Plate 


i) STREET CAR 


WHEELS 


Either in the 
Rough or Fit- 
ted on Axles. 


CAPACTTY. 500 WHEELS PER DAY. 








THE BOIES STEEL WHEEL CO, scranton, pa. 


Makers of ‘es, Tired Railway Wheels. 


} DOT yi 4y 
STEEL rie 
od 


~ 3 is fee s 
” 


c 
e ¢ e: 
re W a « 
acec » 
Shop wh 
it. The 
a Permanent 
i tment. 
lbaugh & Pomeroy 
jeneral Sales Agents, 


29 Broadway, N. Y. 
H. W. Boies, 
Western Agent, 
531 The Roc 
Chicago m 








HAND AND PUSH CARS 


With Steel or Wood Wheels. 











RAILWAY SUPPLIES 
Switch Stands, Switch Fixtures, 
Head Chairs, General Foundry 
AND 
MACHINE WORK. 


E: 4 General Office & Wok 


HARVEY, 
COOK Co,, Ill. 


CHICAGO OFFICE: 
Room 607, 
138 Jackson Street. 


T= SOLID STEEL CO 


ALLIANCE, OHIO. 


LOCOMOTIVE CASTINGS, SUCH AS 
DRIVING BOXES, CROSS HEADS, ROCKER 
SHAFTS, PISTONS, FOLLOWERS, etc. 


BHAKE SHOES. CAR COUPLERS. DRAW-BARS, ETC. 


THE CAYUTA WHEEL AND FOUNDRY CO 
AND SAYRE STEAM FORCE 
WHEELS 
AND 


AXLES 








For Locomotives, Tenders, Passenger and Freight Cars 
RAILROAD CASTINGS AND HEAVY FORGINGS. 
HOWARD ELMER, Pres. F. E, LYFORD Treas. M. C. CHAPMAN. Supt. 
SAYRE PA. 








139 GREENWICH STREET, NEW YORK, 
SOLE AGENTS FOR 


DOVER IRON CO. OF NEW JERSEY. 


BOILER RIVETS, BRACE JAWS, STAY BOLT IRON 


| FULLER BROTHERS & CO 














| NUTS. BOLTS AND WASHERS. 











SINCELEY 








AUTOMATIC 





ONE FULL LENGTH ADJUSTER PER CAR, if attached to fulcrum rod beside cylinder 
TWO SHORT ADJUSTERS PER CAR, if attached to lower brake rod at trucks. 


BRAKE-SLACK ADJUSTER 


Simple. Compact. Effective. 








Piston of Air Brake Cylinder is automatically kept at 


any desired uniform stroke, resulting in full, effective piston 


pressure at all times. 


APPLIED TO ANY TENSION ROD OF THE = 


BRAKE SYSTEM. 








Illistrated Catalogue, with records of performance in service, upon application. 





“HE HINCKLEY BRAKE COMPANY, TRENTON, NEW JERSEY 
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(For DescripTion See RarRoap GAZETTE or Dec, 18, 1891) S.- 
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THE MOST ECONOMICAL. ABSOLUTE SAFETY. 
HIGH RATE OF SPEED WITHOUT ANY JAR. 


CHICAGO OFFICE: NEW YORK OFFICE: — 
Room 320, Home Insurance Office, 205 la Salle Street.| Room 615, Mutual Life Building, 32 Nassau Street onal 
WORKS AND MAIN OFFICE: SS 


FONTAINE CROSSING CO., DETROIT, MICH. pts 


BARNUM & RICHARDSON Mrc. Co, f= 
Office, 64 South Jefferson St, CHICAGO, /LL [= -_ 


—MANUFACTURERS OF— 








LOCOMOTIVE, 
PASSENGER, 
FREIGHT 


AND— 


STREET CAR WHEELS, 


IN THE 


Bar Contracting Chills, 


Salisbury Charcoal Pig Iron, 
Street Railway Curves, 
























Crossings, Frogs and ; ‘ “i 
Switches “ +e ip = | 
‘e 
Machinery and Heavy Castings 
of all descriptions. Wheels are 


made perfectly cylindrical, t - ~ orm 
in chill, and with treads gro 


RAMAPO IRON wo 


HILLBURN ROCKLAND COUNTY, N. Y. 
MANUFACTURERS OF 
Switches, Automatic Safety Switch Stands, Yoked Frogs 
Bolted Plate and Spring Rail Frogs, Automatic 
Distant Signals Interlocked with Switches, 
Crossings of Every Description. 









GHT AND HEAVY CASTINGS AND GENERAL TRACK EQUIPMENT ° 
T| 

Automatic'jStand, (Showing Position ‘a. on Se 
of Parts poe Thrown ge Pt 





: Train. 
RAMAPO ws YORE oD FROG.’ 


Ramapo Wheel & Foundry Company |: 


MANUFACTURE T 


CHILLED IRON CAR WHEELS,Snow’s Rigid Steel-Tired Wheels, 


FROM SPECIAL QUALITY CHARCOAL IRON WITH TIRES HAVING ANNULAR WEBS. 


FOR BOLTED-WITH WROUCHT-IRON PLATES, CAST-IRON CENTRE 
Drawing Room and Sleeping Coaches, Lo- AND INTERCHANCEABLE HUB. 


comotives, Tenders and Passenger 
and Freight Cars. 


/ BRAKE SHOES 


- TERN TATES \\ 4 % 
CONGDON BRAKE SHOE CO. {\ 





BOLTLESS--WITH CAST-IRON DOUBLE PLATE OR SPOKE CENTR 
AND WEDCE-SHAPED RETAINING RINC. 


GZ 





EASTERN STATES 
i SH ~ Both of these Wheels can be Be-tired in any Ordinary Machine shep 


OFFICE AND. WORKS, RAMAPO, NY 


e220 
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DON’T MAKE MISTAKES, 


atronize the Electric Lighted, Steam 


Heated Vestibuled Trains of the 


(hi i Milwaukee & St. Paul Railway, 


Vib 


























rough cars bet ween Chicago and Portland 
regon, ViaSt. Paul & Nor. Pac. R. R,and 
wh cars between Chicago 7 Denver, 
via Omaha and the B. & M. R. For 
er particulars apply to ne An» Ticket 
or address GEO. H. HEAFPFOR)D, 
Gen’'l Pass’r Ag’t, Curcaco, ILL. 








between Cc 4 ! CACO and 


New York. Boston and the 


Kast. 


NEW YORK & NEW ENGLAND B. B 
New York and Boston ‘Trains 


12:00 m 
6:30 p. m, 








e either city.... 
at termini 


*3:00 p. m. 
*8:40 p. m, 


TICKET OFFICES: 


nd Central Station, New York; 322 Wash 
ington Street, Boston 
0 p. m.—The “ White Train.”—Runs daily, 
including Sundays. 
re.—On Sunday the White Train arrives 
n and New York at 9:00 p. m. 


Parlor and Dining Cars. 
TRAVEL VIA THE 
Burlington 





Route 


C.B.&Q.R.R. 





TO ALL 
POINTS WEST 
NORTHWEST, 
and SOUTHWEST 


>. 8. KUSTIS, Gep. Pass. and Ticket Agen 
Carcaeo, ILL. 








OVER 7,000 MILES 


Of steel track in Illinois, lowa 


Wisconsin, Michigan, Minnesota, | 
Nebraska, Dakota and Wyommmg | 


penetrates the Ayricultural, Mining 
and Commercial Centres of the 


WEST -« NORTHWEST 


The Unrivaled Equipment of the 
Line embraces Sumptuous Dining 
Cars, New Wagner and Pullmar 
Sieepers, Supurb day Coaches and 


FAST VESTIBULED TRAINS 


Running direct between Chicago 
St. Paul and Minneapolis, Counc: 
Bluffs and Omaha, connecting fo 
Portland, Denver, San Franciscx 
and all Pacific Coast Points. 


ONLY LINE TO THE BLACK HILLS 


For Tickets, Rates, maps, Trme Tabies an 
‘ull information, apply to any Ticket Agent: 
add Ger" Passe 


reas the neew Ager* Chicago | 
sa ah ee (gy H, C, WICKER, WA. THRALL, 
TraficMan. GP. &FPAS 





* SPRINGFIELD LINE” 


Limited Trains 


—LEAVF— 
BOSTON and NEW YOhK 
—A'r— 
12 00 NOON, DUE 5:40 P. M. 
—ONLY— 
5 Hours and 40 Minutes. 
The equipment of above trains will consist 


of baggage car, drawing .9om smoking car 
and two drawing room cars. 


FARE 86.00, 
Including seat in drawing room car. 


Tickets will not be sold beyond the seating 
capacity of the train. 


A. 8. HANSON, 
General Pass. Agent. 










WATER OOLUMNS 
JOHN N. POAGE, 
CINOINNATI, 0., 


—AND— 


U.S.A 


TANK VALVES 





THE GREATEST THROUGH CAR LINE 


Wagner Sleeping, Drawin 
intermediate cities 


U. 8. Fast Mails, 


BETWEEN THE EAST AND WEST. 


Private Compartment Cars between 


and 
New York, Boston, Albany > Cleveland, Toledo, Chicago, Cincinnati and 
Route of the New York and Chicago Limited, Boston and Chicago >yecial and 


ONLY DOUBLE-TRACK LINE TO WORLD’S FAIR. 
W. H. CANNIFF, Gen, Supt., Cleveland, O, 


A. J. SMITH, G. P. & T. A 





PENNSYLVANIA 


RAILROAD. 





CREAT TRUNK LINE AND UNITED STATES MAIL ROUTE. 


THE 


BEST CONSTRUCTED AND MOST COMPLETELY EQUIPPED 
RAILWAY IN AMERICA. 





Connecting all the principal cities on the Atiantic coast with those in the Mis- 


Sissippi Valley and on the 


Great Lakes. 


Through trains with Pullman 


‘estibule Oars attached, between New YNork, Philadelphia, Washington and 
Ealtimore and Chicago, St. <= preamp em and Louisville. 


pasmage Checked to Destination. 

Yor tickets, palace and parler car 

e - x the company: No. 205 Raa Westen es 
4 Broadway, and Desbrosses 


Wes 
OAS, &, PUGH, Weneral Manages, 


accomadations and al PL sey Soe rents 
information, epviy at ob tee 


rteenth street = peauiieuaie 2 aan ~_ 3 


ment ie works Ne saat 
° os, 4 
om street, and Broad Peet = ac ed co 
®' cete, Union Station and N Es Ge N, en Scorer ing 
hington City : 


sieiialiiiiameaees apis ™ 


SOLID TRAINS 


—BET W EEN— 


NEW YORK #» CHICAGO, 


Via Chantangna Lake or Niagara Falls. 


An Enchanting Panorama of Mountains 
Forests and Streams. 


PULLMAN CARS 
Between New York and Rochester, Buffalo 
Niagara Falls, Toronto, Chautauqua Lake, 


Cleveland, Cincinnati and Chicago. 


D. Il. ROBERTS, Gen’! Pass. Agt. 


Short and Direct Through Car Line 


BETWEEN 
CINCINNATI, INDIANAPOLIS AND CHICAGO. |” 
Cars, Standard Wagner Palace Sleeping Cars and 


mpartment Buffet Sleepin 
rains; Luxurious Parlor aud Cafe Dining Cars on Day 


E) 3 ate Co ing Chair Carson Night 
n 
Trains. 
THE SOUTHWESTERN LIMITED, 
FROM ST. .LOUIS, INDIANAPOLIS AND CINCINNATI 
TO NEW YORK AND BOSTON, 
is the finest train in America, and provides the best and quickest service evor offered between 
the East and the West, landing passengers in the heart of New York City without ferry trans 
fer. 
OSCAR G. MURRAY, Traffic Manager, D. B. MARTIN, Gen. Pass. Agt., 
CINCINNATL 0. 


CHICAGO * ALTON RAILROAD. 


Ladies Palace Day Oars and Palace Reclining Chair Oars Free of Extra 
Charge, Pullman Palace Buffet Compartment Sleeping Oars, 
and Palace Dining Oars. 
PULLMAN VESTIBULED TRAINS 
Free of Extra Charge, and no Change of Cars of any Class Between 
CHICAGO AND KANSAS CITY, CHICAGO AND 8ST. LOUIS, 
and 8ST. LOUIS AND EANSAS CITY. 


Pioneer Pullman Palace Sleeping Car, Palace Dining Car, and 
Free Palace Reclining Chair Car Line. 
JAMES CHARLTON, General Passenger and Ticket Agent, 


Monadnock Building, Dearborn and Jackson Piace, and Custom House 
Place, - - - - CMICAGO, ILL. 


NEW YORK CENTRAL & HUDSON RIVER R.R. 


THE GREAT FOUR-THRACK TRUNK LINE OF AMERICA. 


All thro > trains arrive at and depart from Grand Central Station, Fourth 
e. amd 42d Street, New Work. the very centre of the city. 


THE DIRECT LINE BETWEEN NEW YORK AND NIAGARA FALLS 

















Wagner Palace Sleeping and Drawing-Room Cars on all throngh trains 
JOHN M. TOUCEY, GEO. H. DANIELS, 
General Manager. Genera! Passenger Agent. 





ILLINOIS CENTRAL RAILROAD. 


Through Line of Free Reclining Chair JVars and Puliman 
P Sleepers between Chicago and St. Louis. Direct 
Connection in Union Depot for all points diverging 


The SHORTEST ROUTE from CHICAGO to CAIRO, MEMPHIS 
NEW ORLEANS, making DIRECT CONNECTION for 1 aS EK 
ROCK, HOT SPRINGS, FT. ORTH and ALL POINTS in ARKA 
AS and XA 5; also for NASHVILLE, CHATTANOOGA, VICKSBURG, MOBILE, 4 
ALL POINTS SOUTH and SOUTHEA 
Through Train of Free aeeteoneen Chair Cars and Pullman /Palace Sleepers 
between Chicago and Springfield. 
SHORTEST and MOST DIRECT ROUTE from CHICAGO to ROCKFORD, DUBUQU x, 
Ww ATERLOO. CEDAR FALLS, SIOUX CITY, SHELDON, ROCK RAPIDS and SIOU) 
FALLS, makin 2 1 een at SICUX C ITY with UNION PAC IFIC RAILW AY 
for ALL POIN in NEBRASKA, COLORADO, UTan, WYOMING and THE PACIFI( 
For Tickets, Rates ped of allinformation apply to any Coupon Ticket Agent m the United 
Stage 8 Canada, or 
. HUDSON, Traffic M Manager. 






A. H. HANSON, General Passenger Agen 


Ceneral Freight Department. 
THROUGH LINE WITHOUT TRANSFER OF FREIGHT 


To principal points in Illinois, the West and Northwest: 
also to New Orleans, Memphis and points in tne 
South, Southeast, Texas and Mexico. 


W. E. KEEPERS, General Freight Agent, 
Mhicago. Til 


str. TOQUurTe. To. EAWNSAS CITY. 
THE COLORADO 5 LINE TO PUEBLO AND DENVER 
EQUIPPED WIth BUI LMAN BUFFET SLEEPING CARS. 
PACIF! C IRON MOUNTAIN ROUTE. 3 DAILY TRAINS 3. 
: WAY To Texas and the bea tage The Shortest and Sicnest Line to the City 
AILW ‘i sp Of Mexico, with only one ch t Laredo. 
i ONLY yet CHANGE ad CARS 8ST. LOUIS ‘TO SAN FRANCISCO, 
H, C, TOWNSEND, 
Gen), Pasar. and Ticket Agent. 










auk ea ate 


THE FINEST ON EARTH.—The Cincinnati, Hamilton & Daz+on. R.R 
is the only line running Pullman s Perfected Vestibuie Trains. with chair 
parlor, sleeping and dining-car service between Cincinnati, Indianapolis 
and Chicago, and is the only line running through reclining-chair cars 
between Cincinnati, Keokuk and —— ld, Tl., and combination chair 
and sleeping-car Cincinnati to Peoria, [ll.. and the Only DIRECT LINE 
between Cincinnati, Dayvon, Lima, Toledo, Detroit, the Lake Regions and 

a. The road is one of che oldest in the State of Ohio and the only 
line entering Cincinnati over 25 miles of double track, and from its past 
record can more than assure its patrons speed. comfort and safety. Tick 
ets on sale everywhere, and see that theyread C., H. & D., either in or out of Cincinnati, Indian 
apolis or Toledo. K. O. MCCORMICK. Gen. Pas. end Tkt. Agert. 

















CAR-BUILDERS'’ DICTIONARY 


Price, $3 per copy. 


Hoosac Tunnel Route 


FITCHBUBG RAILROAD. 





Short line between the Hust and W esi. dice p- 
aud drawing-room cars on all eEvress | 


d. R_ WATSON, 
Passenger Agent. 
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AJAX BEARINGS DON'T GET HOT. 
THE IMA LOCOMOTIVE AND oop COMPANY 








—=! 


AJAX METAL Co. 
Philadelphia, Pa, 














SOLE MANUFACTURERS OF THE 


SHAY PATENT 


LOCOMOTIVE, ENBINES, 


ey ~y L.. _ he Ans ‘4 Sar age ~ nd weight, and are especia) 
Po: d fo y or ades and sharp 
will work « ty of Wes nt. and curv A | 100 ft. 


—WE ‘na 20. BU ILb- 


Regular ay pes of Locomotives and Tenders, Reg 
la raffic Cars of all kinds; Logging Cars; 
Minteg Oars and all kinds Bly. ya 
Cars; Car Wheels. Axles anc 
Railroad Castings. 


ELIYA, «= ~ OHIO. 


“WOOTTEN LOCOMOTIVE 


MECHANICAL AND ELECTRIC 


INTERLOCKING AND BLOGK SIGNAL SYSTENS 


The Vaughan-Thomson Spring Frog. 
Every Variety of Track Supplies. Heavy Tools. 


MACHINISTS AND MANUFACTURERS. 


THE WHARTON RAILROAD SWITCH CO. 


429 Chestnut Street, Philadelphia, Pa. 


PORTLAND CO,, LOCOMOTIVES »™ CARS, 


PORTLAND, MAINE. 
FRANKLIN C. PAYSON, President. JAMES E. GREENSMITH. General Manager. BYRON D. VERRILL, Treasurer. 


os RHODE ISLAND TOOL CO 


ae 
- Cold Punched Sau Square and Hexagon Nuts, 


FAS Woon STAYBOLI 0, Finished Case-Hardened Hexagon Nuts. 


Engineers’ Steel Wrenches, 
| Machine Bolts, 
Rough and Milled Studs, 














Thisc cut eatin weekly, 























CUYAHOGA FALLS, O. 
Rolled Hollow Staybolts Are Stronger and Safer than Drilled Ones. 


Mandrel rolled from the finest charcoal iron. All sizes, from 7% to 1% inch, with any sized 


hole reauired from % to ¥% inch. Let us send you a sample and quote prices. Cap and Set Screws 
. . . t 





A set for one firebox will convince you of their merits, safety and economy. 


COMPOUND LOCOMOTIVES. Turn_ Buckles, 


Ranzoni ee J Drop Forgings to Order, 


ny gau 
Xpplicable with all systems of valve gear. 
20 — cent. saving in fuel 


SS = Sas OS LS LS 
Large augmentation of power available when engine a full gear. 
No sparking or Ee ng. 
Does not cause difficulty in use of steam for braking pu rpc 
Absence of valves or obstructions in main steam passage 5 ' 


No valves or other gear requiring to be specially actuate d. 
Cannot get out of order or cause interruptions in traffic 
Regulator and reversing gear working in usual manne 


ret conn teeters perce mwnvertons ond vnasowevn| RIGHARDSON & ALLEN-RICHARDSON 
“orn « co., BALANCEDSLIDE VALVES. 


1i8-ST. DUNSTAN’S HILL - LONDON, ENG.) NHW PATHNT APRIL, 1891. 


U. $§. METALLIC PACKING CO. 6,000 Locomotives Equipped. © In use on 175 Railroads. 


MANUFACTURED ONLY BY 


485 NORTH BROAD STREET, PHILADELPHIA, PA. Mi. GC. HAMMETT, 
Saves $24 per Year per Engine, as Compared with Fibrous Packing. SUCCESSOR To 
NW USE ON 246 RAILROADS OF THE WORLD. ESTATE OF F. W. RICHARDSON. TROY. N. Y. 


























DAMASCUS BRONZE CO.. man mange of Bearnae, tor Lnsomativen 7 
Cars, and Machinery Castings of Ali Kinds. RAILROAD GAZETTE 
DAMASCUS BRONZE subsoribers 
‘ A SPECIALTY.’ Will Not Heat to Cut Journal. Furnished in ingot or Casting. be erp oy OT other railroad 
Oe ate ne Solicited. Pm. O. Box 415, PITTSBURGH, Pa, | papers combined, x sdvertising aa 
»T, President GEO. A. McLEAN, Vice-Presi her than ad 
F.P, COLLIER, Western Agent, Git The Hokery, Chicago, Inn > SOOT? Treasurer. | ing Jose than half its circulation, 
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BALDWIN LOCOMOTIVE — WORKS, ROGERS LOCOMOTIVE & MACHINE WORKS 


ESTABLISHED 1831. 
ANNUAL CAPACITY, 1,000. 


PATERSON, N. J.; NEW YORK OFFICE, 44 EXCHANGE PLACE, 





MANUFACTURERS or 


Locomotive s Engines and Tenders and other Railroad Machinery 
JouN HL HAVRON, Secretary { ParERson, N. J. a & Eiseeans Flore Now Vestn, 
Senetant BEN WELLS. Superintendent. 








| 
; Locomotives adapted to everv variety of service, and built accurately to standard 
F sand templates. Like parts of different engines of same class perfectly interchange- 


ad and Narrow Gauge Locomotives; Mine Locomotives by Steam or Compressed 
tion Locomotives: Furnace Locomotives: Noiseless-Motors for Street Railways, etc PATENT AUTOMATIC INTERCEPTING AND STARTING VALVE. 
The best results of COMPOUNDING LOCOMOTIV ES have been obtained by the use of the 


ee ———-|Worsdell, VonBorries & Lapage’s System, 


Richmond Locomotive & Machine Works, eae eis at a ree 


' RICHMOND VIRGINIA We are pi e Drepered to furnish Railroad Officers and Locomotive Builders 
th f pa ar 
° showing th momy of the COMPOUND, together with working ee my hag i pastioutace 


ADDRESS CORRESPONDENCE TO 


G. L. FOWLER, 53 Broadway, NEW YORK 


TAITE & CARLTON, 63 Queen Victoria St.. London, Eng. 








COOKE LOCOMOTIVE & MACHINE CO. **je"3°" 


(Formerly Danforth Locomotive & Machine Co.) 





Builders of LOCOMOTIVES for all classes of service to standard 
designs and specifications. 





VIGKSON MANUFACTURING CO. ,<l 





President & Gen. Man. —— New York Office 
?_ w. BKDAN. pi Trea — 45 BROADWAY. 
— Wak Sec’y : H. A. ALLEN, Agent, 





PITTSBURGH LOCOMOTIVE & CAR WO 
Standard and Narrow:Gauge EREBUL sth Fo ene ee 


LOCOMOTIVES. 


Scranton. Pa. 


JAS. P. DICKSON, President WM. H. PERKINS, Secrewry and Treasurer, 
NEY BROADBENT, Gen’i Bupt. JOHN DEVINE, Superintendent. 


warp Exvuris, Prest. WauTer MoQuxen, V.-Prest. Wm. D. Extis, Treas. Acasart J. Pitcm, Supt, 








SCHENECTADY LOCOMOTIVE WORKS, 


Schenectady, N: YW. 


MANUFACTURERS O 
LOCOMOTIVE ENGINES FOR BRO RRO 
 , AD oR NA ++ GAUGE ROADS, 


or specifications, to 
Locomotive or “Se 
4 A - TEWART. Pres’t 4 re —B, — —— at Short a 


BROOKS LOCOMOTIVE WORKS. Dunkirk N.Y 















(ICOWOTIVES OF STANDARD DESIGN FOR ALL CLASSES OF SERVICE 


Or from Designs Furnished by Railroad Companies. 
ANNUAL CAPACITY, 400. 












Builders of Lasometive Engines for any required servy®® from our own designs or those of 


purchasers. Perfect interchangeability an work full aranteed. 
COMPOUND LOCOMOTIVES for nger and Freight Service. 
5 M. L. HinMAN, Pres’tand Treas.  R. Z- Gross, ee -res't. TT. M. HEQUEMBOURG, Sec’ 
BELLEVILLE COPPER ROLLING MILLS, pavep reas, Set paree, Aut, Sot. 


oy 49 CLIFF reset YORK J ULL? yu FUGAL 
CENTRY 1 NOW 


lu sraziers, Locomo- 
t ee COPPER — EXCAVATOR. 
SHEATHING. FURNACE. 


MANUFACTURED BY THE 








_43ddO9 _ 


- § COPPER WIRE AND RIVETS. ie 
[: iC INGOT COPPER, BLOCK TIN, SPELTER, LEAD JULL M F 6.CO. 
ANTIMONY, BABBITT METAL, SOLDER, ETS. 189 MONTAGUE ST. 











bers . 
a COPPER BROOKLYN, N.Y. 
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_ THE KING BRIDGE COMPANY, 


IRON AND STEEL BRIDCES, VIADUCTS, BUILDINGS, ROOFS, ETC. 











— 





oun and Works: CLEVELAND, OHIO. NEW YORE OFFICE: Room 520 Welles Bldg., 18 Broadway. CHICAGO OFFICE: 1105-1107 Rookery, 
THE PHp.4DeLE AR. BRIDGE Woh 
Jos, H, Cornops, _ Onto River BRID@E aT Beaver, Pa.—Cuannet Span 446 Feer. Francis H. Sartor, 





OFRODE SAYLOR Civil Engineers and Bridge Builders, caste | and construct iron Wooden ‘and Combination Bridges, Roof: 
C & ’ Locomotive Turn-Tables etc. Office: No. 257 South Fourth Street, Philadeiphia. 


ELMIRA BRIDGE COMPANY, 


(LIMITED) 
ENGINEERS AND MANUFACTURERS. 


f Steel & lronBridges, Roofs & Turntables 


| ELMIRA, N. Y. 
| OFFICE:AND WORKS: NEW YORK OFFICE: 


Elmira, N. Y. 1s Broadway. 


























WORKS AT 


| paTORERAT | Passaic ROWMing Mill: Co. sind Beno hekaw, 
Ae BRIDGE BUILDERS. 


DESIGNERS AND BUILDERS OF 


Railroad Bridges and Heavy Wrought lron Structural Wort 


SUPERIOR WROUGHT IRON "TURNTABLES A SPECIALTY. 


Works on Grand Junction BRallroad. 


Elements of Railroading. 
By Caarves Pare. 


A series of thirteen essavs on “ Surveys and Construction.”’ ‘' Drainage,” * Real Estate and Rec 
ores * Telegraphs and | Fences,”” ” * Main Line,” “ ot and Sidings,” * Stations, ” * Shops 
’ 





NINA i a Ve of 








ce mS se, ae etmenives. ar of Passengers,” con alo ot | ~ ame Cooutenan = 

t.”’ “ Management 0: wi 18 DI ly the most mteresté: book on railroa 

ever vublished, and it is written by one of the most accomplished railroad officers now living. His Wrought tron Raliroad re Highway Bridges, Turn Tables & Roofs. 
long pe ne me hey . Generai Superintendent and Genera! Manager justifies im in | All made from the best material of our own manufacture. Manufacturers of all kinds of Iron 

authority, all raliroad men cap read these essays with pleasure and vrofit. and Iron Work for -_ and Buildin: Plans —— mye furnished. 
Price 81 nN. TUE RA'LROAD ¢ GAZETTE, 7 BROADWAY, w.- V | WATTS COOKE. Pres. w. AYERWEATHER, Treas, . H. BLAKELRFY , Chf. Eng 
CHAS. M. JARVIS, Prest. and Chief Engr. BURR K. FIELD, Vice-Prest. FRANK L. WILOUX, Treasurer. GEO. H. SAGE, Secretary. 
EAS ERLIN, CONN. 





The above illustration, taken direct from a photograph, shows a bridge at Torrington, Conn., on the N. Y., N. H. & H.R. R. 


ia Send for Illustrated Catalogue. 


OFFICE AND WORKS: NO. 1 RAILROAD AVENUE, EAST BERLIN, CONN; 
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NAS BAINAZTIN LAAGS 
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UNION BRIDGE CO. 


Cc. S, MAURICE, EDMUND HAYES C, MACDONALD. 


Civil Engineers 


Constructors of Iron and Steel Bridges, Viaducts, Roofs, 
Elevated Railroads, Marine Piers, etc. 





Ts 


No. | Broadway, New York. 
OFFICES: ; 24 Hayen eelang: —. N. Y. 
Athens, Bradford 


WoORES, Prec eve PA. 


~ 
* 





v 


> 








ENGINEERS AND CONTRACTORS, 
Address 240 Eleventh Street, Jersey City. 


J. F. ANDERSON, ANDERSON &z BARR : C. 0, BARK 


umnyv 








ed 
| E ATCHAFALAYA BRIDGE, TEXAS PADIFIO RAILWAY ~ 
Pneumatic Work, Deep Foundations and Tunneling in Soft Materials Specialties 





Control the Patents for the Automatic Dredge and the Anderson System of Tunneling. a 


iE PH , 410 Walnut St., Phiia. 
: sigs sai = EN X V. | L L F B 4 If OG E Wi R K 5 ees eres ee I af sic 
Successors to Clarke, Reeves & Co. | Phenixville, Pa. 








EERS AND BUILDE 


e ones aa Brig, Viaduct, ool, Tare-Pable, Ete 





SPFCIALTIES: On aicroeaposs 
Accurate Workmanship ; Om 
the use of Double-Refined Zo IN 16aEP 
Iron; no welds; Phonix 
u oN greene wees 
the best form of Strut Mailed on receipt ot 
~ known. $3.00. ; 
DAVID REEVES. President. ADOLPHUS BONZANO, Vice-Pres, and Chief Eng'’r. WILLIAM H. REEVES, Gen. Supt. FRANK T. DAVIS, Treasurer. 





A. & P. ROBERTS & COMPANY, 


PENCOYD_ IRON WORKS |Paycorp Brie & CONSTRUCTION COMPANY 
Wrought iron and Open Hearth Steel,|srinaes, viaDUcTs, TURN TABLES, Etc: 


OFFICE: 261 8S. 4th Street, PHILADELPHIA, me WORKS, PENCOYD, PA. 


THE PITTSBURGH BRIDGE CO. 


WESTERN OFFICE: 1108 OWINGS BUILDING, CHICAGO. 


Ww. W. CURTIS, Western Hepresentative. 


KEYSTONE BRIDGE CO. 


GENERAL Orrick AND Works, PirtrssurGuH, Pa. 














































































































Western Orrfice, 205 LaASaLue St., Cuicaco, ILL Eastern Orrice, 46 Wat St., New York. 
| i "A — 
¢ 
ae —————— ———————— aS a at ° “< bunr sve i 
Peto mk Bh WESTERN. Re SS  : — —$—<—————— a ae aun oe pce Wor 
a OVER Ome AiVER. a 2 moxt ~~ I TCwS VTi RAIS TON OO. 
“ 304-0 o 30'- 2'60- 











THE POTTSVILLE BRIDGE COMPANY. 


DESIGNERS AND BUILDERS OF 


BRIDGES, VIADUCTS, ROOFS, HTC. 
Office : No. 226 South Fourth Street, Philadelphia, Pa: Works: Pottsville, Pa 


CHICACO BRIDCE & IRON CO 


443 Rookery Building, CHICAGO, ILL. 
Works: 105 & 106 Sts., Hock Island & Panhandle Satiroad. 
Successors to Kansas City Bridge & Iren Co., Kansas City, Mo.; Norac E. Horton 
Rochester, Minn, 


METALS for STRUCTURES. 


Steel, Iron and Combination Bridges. Masonry and Meta: Substructures, 
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San Francisco Bridge Co.°s Suction Dredge Working for U. 8. Gov., Vakiand, Cal., Discharging through 5,700 tt, Pipe. 
WILL DIG AND PUT ASHORE ANY MATERIAL, ROCK EXCEPTED. 


Machines at Work at Boston, Mass., Oakland, Cal., and Honolulu, Hawaiian Islands. 





Patent Excavator, ESTABLISHED 1877. INCORPORATED 1888. CAPITAL (PAID UP) $250,000, 
Now (1892) suce esetully c ity 

pieting (atone ope ration 2) a 

ont m A ag oO omnty, 

pm ie es lo 
; J. McMULLEN, Pres. LGEO. W. CATT, M. AM. SOC.C. E., Vice Pres 

£— & . M. TAYLOR, Sec, and Treas. Ht. KRUSI, Chief Engineer.’ 
—_ H. 8. WOOD, | 
J. B. C. LOCK Wwoon, Engineers. 


H. L. COOPER, 


{ World Building, New York, N. Y. 
\ San Francisco, Cal., Seattle, Wash. 


CIVIL ENGINEERS AND CONTRACTORS. 


SPECIALTIES: Machinery for Economical Excavation of Canals; for Suction Dredg- 
ing; for Filling and Reclamation of Low Lands. 
CORRESPONDENCE SOLICITED. 


ANTI- RUST PAINT. ___ 8. W. FRESCOLN, 


MADE FROM PURE CEYLON GRAPHITE. ENGINEER AND CONTRACTOR, 


For Bridges, Roofs, Siding, Smoke Stacks, Boiler Fronts, Machinery, ete. WON ee ee ee CITY, 


- : Bridges, Viaducta, Iron and Steel Structures, Rail- 
THE CANTON STEEL ROOFING COMPANY, Canton, Ohio. aanaen Pneumatic Foundations, Harbor W orks. 


NATIONAL PAINT WORKS, 


WILLIAMSPORT, 


—— THE ONLY MANOFACTURERS PS i 


ELLIOTT’S ASPHAL TUM PAINTS, 


IN ALL COLORS. MIXED READY FOR USE. 


THE RECOGNIZED STANDARD FOR QUALITY. 


eae : - = . on — coe — 


OFFICES : 
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Weehawken Viaduct and Elevators, Passaic Rolling Mill Co., Buliders, Painted with Elliott’s Asphaitum Nos. 15 and 58. 


tion of our paints we use only the very best Lead, Zinc, Minerals, Coloring Materials and Crude Asphaltum, ground in and thinned with 

PURE : LINSWED OIL. 

ARE NOT AFFECTED BY THE CASES AND ACIDS RESULTING FROM COMBUSTION OF COAL. 

WORK FREELY AND EVENLY WITH A FINISH EQUAL TO THAT OF VARNISHED WORK. 
ARE CHEAPER AND AS DURABLE AS ANY FIRST CLASS PAINT IN THE MARKET. 
A NON-CONDUCTOR OF HEAT AND WILL STAND 300 DECREES. 

"Ten Years’ practical experience wivh our Paints has resulted in their use and adoption as the standard for quality by nearly all of the leading rail- 
roads of the country, Bridge Builders, Iron Works, Car Works, and corporation trade a. 

Are Unsurpassed for Depots, Freight Cars, Bridges (wood or iron), Tin or Iron Roofs, Water Tanks, Houses, Barns, Vessels, etc., etc. 


To show the popularity of our we mention a few of our customers and a few large structures painted with our paint : 
Central yieeeet, Cleveland, O. | Union Bridge Co. Boston & Maine R, R. ; Chi., Bur. & Quincy R, R. 
N. ¥.C.&S R. R. Viaduct, Cleve., O. Phoenix Bridge Co. | N. Y., N. H. & Hartford R. R. | Louisville & Nashville R. R, 
New C, O. Hy k Briige, Cincinnati, 6. Keystone Bridge Co. | Pennsylvania R. R. | Ohio & Miss. R. R. 
Poughkeepsie Brid Edge Moor Bridge Works, | Richmond & Danville BR. R. Col., H. V. & Tol. R. R. 
New London emnticiden. Pencoyd [ron Works. | Atlantic Coast Line. Lake Shore & M. S. R. R. 
Denver Cable Road. | Passaic Rolling Mill Co. | East Tenn., Va. & Georgia R. R. | Western N. Y. & Pa. Re Ry 
Cantilever Bridge, Niagara Falls. | Standard Oil Co. | Texas Pacific R. R. Goukhere Pacific R. RB. 
Harvard B Boston, Mass. New York Central & H. R. R. R. Co. | Illinois Central R. R. T. & S, Fé. R. R. 
4). S. Gov. Heavy Ordnance Works. Boston & Albany R. R, Chi. & Northwestern R. R. Missouri Pacific R. R. 

Samples, Price-Lists and References from those who have useg and are now using these paints in your vicinity farnished on application, 
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San Francisco Bridge Co. Suction Dredge Working for U. 8. Gov., Vakiand, Cal., Discharging through 5,700 tt, “Pipe. 
WILL DIG AND PUT ASHORE ANY MATERIAL, ROCK EXCEPTED. 


Machines at Work at Boston, Mass., Oakland, Cal., and Honolulu, Hawaiian Islands. 


Patent Exeayatwor, £STABLISHED 1877. INCORPORATED 1883. CAPITAL (PAID UP) $250,000, 


Now (1892) successfully com 


) C . 
pie ting (atone ope ratic om) a 
Canal in Colusa County, 
Cal., 100 ft. wide. 20 ft. deep, 
and 6 miles long 
~~ 65 2 


McMULLEN, Pres. GEO. W. CATT, M. AM. SOC. C. E., Vice Pres, 
5. M. TAYLOR, Sec. and Treas. tt. KRUSI, Chief Engineer.* 
H. 8. WOOD, | 
J. B.C, LOC KWOOD, Engineers. 
H. L. COOPER, } 


{ World Building, New York, N. Y. 
| San Francisco, Cal., Seattle, Wash. 


CIVIL ENGINEERS AND CONTRACTORS. 


SPECIALTIES: Machinery for Economical Excavation of Canals; for Suction Dredg- 
ing; for Filling and Reclamation of Low Lands. 
CORRESPONDENCE SOLICITED. 


ANTI- RUST PAINT. ___S. W. FRESCOLN, 


MADE FROM PURE CEYLON GRAPHITE. ENGINEER AND CONTRACTOR, 


For Bridges, Roofs, Siding, Smoke Stacks, Boiler Fronts, Machinery, ete. ee aan ae ciTY, 


Bridges, Viaducts, Iron and Steel Structures, Rail. 


THE CANTON STEEL ROOFING COMPANY, Canton, Ohio. roads, Pneumatic Foundations, Harbor W orks. 


NATIONAL PAINT WORKS, 


WILLIAMS PORT, 


- THE ONLY MANUFACTURERS 3, aoe 


ELLIOTT’S ASPHALTUM PAINTS, 


IN ALL COLORS. MIXED READY FOR USE. 


THE RECOGNIZED STANDARD FOR QUALITY. 
SALES IN 1879 1900 BARRELS. SALES IN i889. OVER 10 000 BARRELS 


OFFICES : 








PT . cee 2» oem Br oad 
- - + 


Gry PE BR ST ge ase ae tae «- 
2 tee its, Skt oe af a 2 | 
4 es if é J a ah 


rt 


uh ee cckegie ee re 


* 
Weehawken Viaduct and Elevators, Passaic Rolling Mili Co., Buliders, Painted with Elliott’s Asphaitum Nos. 15 and 58. 


In the tion of our paints we use only the very best Lead, Zinc, Minerals, Coloring Materials and Crude Asphaltum, ground in and thinned with 
PURE LIN: TL. 
ARE NOT AFFECTED BY THE CASES AND ACIDS RESULTING FROM COMBUSTION OF COAL. 
WORK FREELY AND EVENLY WITH A FINISH EQUAL TO THAT OF VARNISHED WORK. 
ARE CHEAPER AND AS DURABLE AS ANY FIRST CLASS PAINT IN THE MARKET. 
A NON-CONDUCTOR OF HEAT AND WILL STAND 300 DECREES. 
Ten Years’ practical experience wi. our Paints has resulted in their use and adoption as the standard for quality by nearly all of the leading rail- 
roads = the country, Bridge Builders, Iron Works, Car Works, and corporation trade generally. 
Are Unsurpassed for Depots, Freight Cars, Bridges (wood or iron), Tin or Iron Roofs, Water Tanks, Houses, Barns, Vessels, etc., etc. 
To show the popularity of our pre 5 we mention a few of our customers and a few large structures painted with our paint : 
Central Yienees, Cleveland, O. Union Bridge Co. Boston Y Maine R. R, Chi., Bur. & Quincy R. BR. 
. ¥.C. & St. L. R. R. Viaduct, Cleve., O. | Phoenix Bridge Co. | N. Y., N. H. & Hartford R. R. Louisville & Nashville R. R. 
New C, O. R. Bridge, Cincinnati, G. Keystone wanee Co. Pennsylvania R. R, Ohio & Miss. : 
Poughkeepsie 2 Edge Moor Bridge Works. | Richmond & Danville R. R. Col., H. V. & Tot R. R, 
New London Draw Bridge. | Pencoyd [ron Works. Atlantic Coast Line. Lake Shore & M. 8. BR. R. 
Denver Cable Road. Passaic Rolling Mill Co. | East Tenn., Va. & Georgia R. R. Western N. Y. & Pa. Rs Rx 
Cantilever Bridge Nisgate Falls. Standard Oil Co. | Texas Pacific R. R. Southern Pacific R, R. 
Harvard Bridge, New York Central & H. R. R. R. Co, Illinois Central R. R. A. T. & S, Fé. R. R. 
AJ. S. Gov. Heavy heanes Works, Boston & Albany R. R Chi. & Northwestern R. R. Missouri Pacific R. R. 
Samples, Price-Lists and References from those who have use@ and are now using these paints in your vicinity furaished on application. 
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IlFEFLER BRIDGE COMPANY, 


DESIGNERS AND MANUFACTURERS OF 


bridges, Viacucts, Train Sheds, Girders, Roof Trusses, Iron Buildings, Etc. 


{Office and Works: 48th STREET and A. V. R. R., PITTSBURGH, PA. 





UISVILLE BRIDGE & IRON COMPANY ROCHESTER BRIDGE & IRON WORKS. 
1FFICE AND WORKS: CORNER OLDHAM AND fITH 8TS8., LOUISVILLE 


EF. ALDEN 
Successors to Aiden ar Lessig and Leighton Bridge & tron Works, 


RVYUCHESTER, N. Y. 









































TRIANGULAR, WHIPPLE AND FINK TRUSSES. 


r forms of Iron and Combinatiou Bridges. Also Manufacturers of Iron Roofs. Tur» 
Frogs, Switches, etc, 


)HNSON, Pret. & Engr. E, BENJAMIN, Vice-Pres. F. H. VAUGHAN, Sec & Trea 


MO. VALLEY BRIDGE & IRON WORKS 
LEAVENWORTH, KAN (2a i . a et fe 
A. J, TOLLOCK 2 = ee DESIONERS AND oy i 

Proprietor. wAQuceT IRON AND STEEL WORK FOR BRIDGES AND BUILDINGS. 











MANUFACTURER AND BUILDE> 
OF 


Wrought Iron, Steel, How. Py la Sie WA\ \ oHe3x LAR PR RK 
Truss and Combination lal 4 Ed Be e : 2 Ss NO 
Bridges, Turn Tabies : - : 

Draw Spans, Root 
Trusses Piers 
Substructures 
Foundations 
Etc., Ete 


CREOSOTED MATERIAL. Wan/,ia. es) - erhale 
[HE CREOSOTE LUMBER & CONSTRUCTION CO. Rae ‘Qiwye cs micH 











OF FERNANDINA, FLA. 





es CREOSOTED MATERIAL af all kinds by the cargo and carioad. Manufacturers of 





z EOSOTE O1L, tne only oi) ant at their works in protecting timber against decay 

vages of f he seawormer : facilities unsurpassed by rail and water. Write 

ar and prices. B, T. BURCHARDI, Chief Engineer and Superintendent. 
(INCORPORATED), 


CONTRACTING ENGINEERS, 


Design and build in any part of the country 


SRIDGE PIERS, PNEUMATIC CAISSON FOUNDATIONS, TUNNELS a ae 


mee, as moms, MODEL REMINGTON TYPEWRITER 


THe rR pommreeny way tok MPEPTHOD 








se by us, and for which we control the American Patenta, makes the constructior of Presents manv points of IMPR¢ )VE- 
ihagueous tuunels, dee; fou ndations, shafts, etc,, practicable in soft or water- - 
! aring ground and to depths hitherto unattainable. MI N | Sw hich will readily or )M.- 
Main Office, - - No. 2 NASSAU STREET, NEW YORE. 


MEND THEMSELVES to all 


users. 





ALEX. McOLURE, 
LONG PINE BRIDGE TIMBER. 


epartiy, ee wid tie. WYCKOFF, SEAMANS & BENEDICT, 175 Monroe street, Chicago. 


all the Year. Can Fill Orders in Winter on Short Notice, | 


a So achnicLau | Stow Flexible Shaft Co. one 
SHAILER & SCHNIGLAU, ne ame 


! 
dl 
Successors to W. G. COOLIDCE & CO., Bi + Pia 

= an ac irers 0 
Engineers and Contractors, 


BRIDGES, BUILDINGS AND SUBSTRUCTURES. rf LEXIBLE SHAFTS, 


And all ki d f Machines 
609 610 & 611 Phenix Bulldine, 138 Jackson St., Chica o Ill. mew 


(EW JERSEY STEEL & IRON CO / Boy” 


Portable Drilling. Tapping, f 
Reaming and Boring Ma Drilling 
\f\ chines. Also Portable 
TRENTON, WN. Jd. 
BUILDERS OF 
ping. ete. 


tools for em 
ery wheel 

B R I DG ES, ROOFS, Etc. Builders of Special Machines for railroads, STOW MFG. i; Taghamiea ¥. Y. 

COOPER, HEWITT & co.., Bridge and ae a | ag a Contrac- Inventors and Manlufac ae Se Stow 


ova atinatas Fume or Orn, se oem ev. URAGH VALLEY BR. caalteSt "Siuany 


SEND FOR CATALOGU BE. 



















For Tapping and 
Reaming Stay 
Bolt Holes im 
Boilers. 














wood pol 
ishing, cat 
tle brushing 
and clip 











metal and 
——@ TEE RATA 


TAKE THE | The Popular Route Between New York, Philadelphia, 
N LINE. | Easton, Bethlehem, Allentown, Mauch Chunk, Wilkesbarre, Pittstown, Spranton, Ithaca, Genera 
> Waverly, Watkins’ Glen, Elmira, Rochester, Buffalo. Niagara Falls, Toronto, Detreit, 
Chicago. St. Louis and ail Points West. 


The [uside Route Between New York and Boston. | Pullman Palace Cars on all Through Trains, Anthracite Coal used exclusively. No dust. Xe 











sil 











1 | smoke. 
> TICKET OFFICES: New York—Gencral Eastern Office, 25 Bre rad wi y: Depot f 4 
Prov idence, Worcester and all Eastern Points. | corte Street; Depot foot of Desbrosses Street: al! Penna. R. R. Ticke t Offices and t Dodd « 








Steamers ‘‘ Maine” and “ New Hampshire” leave New | Transfer Co. eOffices. PHILADELPHIA~624 and 836 Chestnut Street; P. & R Depot, Ninth and 
York from new Pier 36, N. R., one block above Canal 8t., | Green Streets; P. & R. De > Third and Berks Streets ' 
























t 6.30 Pp. My dot, i} The mountain and valle y scenery traversed by this line is the m b tif 
Eapress T me —_ jundays, connecting with 3 | esque in Ame-vica embracing the romantic valleys of the Susque henne and Lehigh abi the 
RE CL INING. rains Sin CARS FREE OF CHARGE. | eters w BLING Fox, Ask for tickets via “ Lehigh Valley Route. 
. STANLEY GOODWIN 





W. MILLER, President. 0. H. BRIGGS, G. P. A. | Pass, Agent,Mauch Chunk, Pa 





‘1 Supt., Bethichem, Pa. 
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HENRY D. LAUGHLIN, rrest. 
K. B. LEIGH. V.-P. and Gen’l Mgr. § 
A.J. FARLEY, Secy. 
L. C. BURGESS, Supt. 
GENERAL OF FICE AND WORKS: 
40th and =n 14 Chicago. 


$14 Phenix) Building, 1 yppeteaactat 
YORK OFF 
~Reom 118 29 inveeaway. 
FRRD'K EL Y, Eastern Agent. 





tel Perfectly Construciet 
Metal Brake Beam 
The Cheapest, Lignest and most Dur 


) Now Standard on a iar > au 
ber of roads throug 
the country. 


42” Correspondence Solicited. 





The Best Rail Fastening in the World for the Money! 


fH GOLDIE PERFECT RAILROAD SPIKE (SOFT STERL == 


DILWORTH, PORTER & CO., Ltd., Pittsburgh, Pa., 


a {Pars S. BREWER, 176 Jackson St., Chicago. 4 cexns 
M.M. BUCK & CO., St. Louis. j 


| ieee cL ANIA STEEL CO 


| H. C. McNAIR, St. Paul. 















MACNETO-ELECTRIC 
ALARM SIGNALS. | SEMAPHORE SIGNAL. 


Secure safety, ALL Worked uny dis 
hours at crossin “ tanc 
without wate 
men. No batter- 
les to freeze. 


FROCGS|SWITCHES 
CROSSINGS, | SWITCH STANDS, 


ae Patterns, with the best and most 

ed improvements. Og and re- 

iia le work at moderate prices. Largest 
capaeity of product ‘ the country. 

Financial Office, 


208 8. 4th St., PHILA. 


e by magneto 
electricity. Abso 
lutely certain 0’ 
operation, 


t WORKS AT STEELTON, PA. dyn sya 








600,000 Made under our 


SYSTEM OF COMPARATIVE TESTS 


Without one case of breakage in service. 
toate — ae saving freight and increasing total 


NEW YORK CAR WHEEL WORKS, BUFFALO, N.Y. 


NEW YORK OFFICE: COR. BANK AND WEST STS. 


, STEEL SQ RAILS | 


1 No. 2 Wall $1) 


“Machined” Car Wheels. 3 


SNS 


ELE; DAR o. DESIRABL 4 





Manufactured in Four Different Patterns. 
CORRESPONDENCE SOLICITED. 


SHEFFIELD VELOCIPEDE CAR COMPANY. Three Rivers, Mich, 


THE NEW “NATHAN” 


(See Illustration), 
AND— 


MONITOR INJECTORS 


FOR LOCOMOTIVES. 


“Nathan” Sight-Feed Lubricators 


For Locomotive Cylinders and Air Brakes. 


STEAM FIRE EXTINGUISHERS 


For Switching and Yard Engines. 


Boiler Washers, Rodand Guide Oi Cups, Etc 
NATHAN MFC. CO. 


92 & 94 LIBERTY 8TREET, sage _ 


SEND FOR DESCRIPTIVE CATAL‘ 











Heads Well Fitted On, Riveted, and Ce 
Work Loose or Get Out of pr sees 


MAXIMUM VERTICAL STIFFNESS 








_Meets All M. C. 8B. Requirements. 





MINIMUM COST OF MAINTENANCE: 


ANY STYLE OF HEADS FURNISHED 
NO NUTS OR BOLTS. 


ERIHCES L. SULLIVAN, Gen. Supt, NORTHWESTERN EQUIPMENT CO.., Monainock Builiing, cHicaco, iLL. 


New York Office, 115 Broadway, Reem 30, Charles W. McCorkle, Eastern Representative. 





True to Pattern, sound, solid, free from blow-holes, anc 
of great strength. 


fot ition or for any service whatever. 
20,000 Knuckles for M. C. B. Standard Car Couplers, 
mon See SHAFTS and 50,00 GEAR WHEELS o 
steel now running prove this. 
Cross Heads, Rockers, Piston Heads, etc., for Locomo- 
tives. STEEL CASTINGS of every description. 
Send tor Circulars and Prices to 


silane 


THE : Sate CO., 


STROUDS:.. 24, PAs 
AND 


161 WASHINGTON STREET, NEW YORK. 


For many years the Tanite Co. has been known by name to New Yorkers as a foreign con- 
cern; at a manufacturip 
was dene Lone} age 
— tative on some 











sand com mission 
} mission to the city. 


‘anite Co. has now withdrawn its New York agency, and has taken a long lease of the | | 
grand fi ficor ard basement of the new building conveniently situated between Liberty and — 


nat streets. Here it wil! carry a complete line of 


Emery Crindin 
Tanite Mills Emery, Solid Emery Oj! Stones 
and Triple- Yoated Emery Knife 
Sharpeners. 
Our New York store will be under the management of Mr. FRANK W. GILBERT, 


Stronger and more durable than iron forgings in any 
| 


Seaeeeeane, Say of acine where in Pennsylvania, whose business | § 
uses, and which, at long intervals, sent a per- | 


Méechines, Tanite Emery Wheels | 


SHARON STEEL CASTINC CO., 


SHARON, PA. 


“OPEN HEARTH STEEL CASTINGS, 


Equal to Forgings. 
RAILROAD WORK A SPECIALTY. SEND FOR PRICES. 





= ——— 






‘a 


Office, 407 Library St., Philadelobia, Ps. | THE PULSOMETER STEAM PUMP 


For Railroad Water Supply 


OVER 20,000 IN USE. 





i Simple, Durable, EMicient. No 
Pistons, No Packing, No 
Belting, No Olling. 


| 





a > Write fcr our 1892 Catalogue ar 
new Railroad Pampbiet. 


*Pulsometer Steam Pump (: 


P. 0. Box 2511, NEW YORK 


GS. PRATT & LETCHWORTH 


>> BUFFALO STEEL D STEEL FOUNDRY 
Buialo. N. ¥. 














2 
A @ MACHINE @ 


We build all sizes of these 
machines, and can 
DELIVER PRemMpPrLy. 


J. A. FAY & CO., Chicago, 
Sole Western Agents. 





Horan! DRILLING: BORING [ 





SEND FoR PRICES EOMCULARS TO 
Bie NEWARK MACHINE TOOL Works. Newark.NJ 








EPBullard ?s? 





WILSON’S ROLLING 


FOR 


FREIGHT SHEDS. 
14 WEST 23d STREET, 





STEEL SHUTTERS 


AND 


iTIINGINE HOUSES. 


NEW YORK. 





Git 


"Bridgeport Conn 
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